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CHAPTER 1 
 Introduction                  
1.1 Basic understanding 
Mosquitoes are dipteran insects and blood sucking fly pests of man. Mosquitoes are 
surviving on earth since millions of years. They have always given tough time to men as 
important carriers of various diseases. People fight globally against mosquitoes and 
mosquito borne diseases. Malaria, dengue, filaria, Japanese encephalitis, west nile virus 
and chikungunia are the major diseases spread globally by different mosquito. These 
diseases challenge the developed and developing countries of the world for irradicaton.  
Mosquitoes are very well recognized as vectors of protozoan, viruses and other 
pathogenic organisms, after the discoveries made by Sir Patrick Manson, Sir Ronald Ross 
and Sir Walter Reed. It is well known also that under the influence of environmental 
conditions a vector species may show changes in the seasonal distribution in the same 
area of dominance. The increase in density of a vector species is very much dependent on 
climatological factors favorable for its breeding, and adult survival.  
1.2   Mosquito Ecology 
The ecology and distribution of various mosquito species are important in the 
determination of mosquito vector abundance and associated diseases prevalence. Some 
aspects of human ecology greatly influence mosquito distribution, species relative 
abundance and their survival. All mosquitoes breed in water more often quiescent. There 
are mosquito species groups; subgenus and genus have their own preferred habitat based 
on locations and conditions of the water body. 
Mosquitoes are distributed through out the world and have occupied many niches 
including higher altitudes. Thirty four mosquito species of five different genera were 
recorded within the altitudinal range of 300 to 2000 m from Garhwal region (Pemola and 
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Jauhari, 2004). Effect of natural factors like temperature, humidity and rain fall also have 
impact on the mosquitoes. Climate has been established as an important determinant in 
the distribution of vectors and pathogens (Pemola and Jauhari, 2006).  
The effects of land use change by humans have long been recognized as a factor 
in the exacerbation of mosquitoes and mosquito-borne diseases. These alterations can be 
placed onto several broad and overlapping categories including water retention systems, 
deforestation, agricultural development, canalirrigation and urbanization. In addition to 
these alterations human behavior associated with each of these landscape modifications 
may contribute significantly to vector and disease transmission (Douglas, 2004).  
The major tropical vector-borne diseases are usually viewed as an environmental 
consequence of underdevelopment, occurring in communities (Brightmer and Fantato, 
1998).Local mosquito distribution and flight range is dependent upon breeding habitat 
preference, availability of the host and resting preference. Biological invasions challenge 
our ability to understand the biotic and abiotic process that governs distribution and 
abundance (Steven et al., 2004). Different mosquito species exhibit particular type of 
rhythmic pattern of behaviour during their life cycle. Majority of the mosquito species 
rests during day time and their activities start little before the dusk and end little after the 
dawn. Majority of the Anopheles and Culex species are night time biters, where as species 
of genus Aedes and Armigeres have been reported biting during day time also. Feeding 
host preference of mosquitoes varies from human to other mammals and birds. 
   Water is essential for mosquito breeding. The larval stage is aquatic and mosquito 
larval habitats are varied, which starts from tree holes to ponds and lakes. Over all 
mosquito larvae prefer still water. Some mosquito species are fresh water breeders where 
as some mosquito species breeds in organic water (i.e. sewage). Mosquitoes have shown 
their grater ability of adaptation and sustenance. Rapid urbanization and development 
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have given more chances to mosquitoes for breeding. Disease outbreaks are naturally 
associated with water sources and water use, as mosquitoes are unavoidably linked to 
aquatic breeding sites for the immature stages. Human alteration of the environment 
continues to expanding mosquito breeding habits. These land use alterations may be 
unavoidable; however, a better understanding and recognition of the effects of habitat 
modification may lead to better land use strategies (Douglas, 2004). Water management 
deficiencies have resulted in man-made mosquitogenic conditions facilitating 
proliferation of the vectors. With the improvement in irrigation facilities, there has also 
been increase in mosquitogenic conditions.  
1.3 Major vector borne diseases in India 
1.3.1 Malaria   
 Malaria remains to be the most vital cause of morbidity and mortality in India and 
in many other tropical countries with complete 2 to 3 million new cases arising every 
year. Malaria is a major health problem in the world. Malaria is well-known oldest 
chronic and most widespread fatal disease that has plagued mankind for centuries, which 
also causes economical loss. 
 At present, malaria is the Third World’s most dreaded killer (Singh and Rahman, 
2001). The direct costs of malaria include a combition of personal and public 
expenditures on both prevention and treatment of the disease and the indirect cost of 
malaria are the human sufferings caused by the disease. Migration of population and 
precipitation of drug resistance in addition to the ecological conditions, remoteness and 
inaccessibility are contributing to the problem of malaria (Joshi et al., 2005).  
Ninty one countries and 40% of the world’s population are at risk of malaria 
(Matta et al., 2004). The world-wide malaria incidence is estimated to be 300-500 million 
clinical cases every year (Matta et al., 2004). India is one of the affected countries. 
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Millions of people die every year due to malaria. Most of the arid and semi-arid in 
western India fall in an unstable malaria zone in the country (Srivastava and Yadav, 
2000).  
In India 58 species of Anopheles have been reported (Das et al., 1990). Among 
these species only nine species viz. An. stephensi, An. culicifacies, An. varuna, An. 
sundaicus, An. fluviatilis, An. annularis, An. philippinensis, An. minimus and An. dirus 
have been known to transmit malaria. Of the nine established vectors of malaria, two 
species viz. An. culicifacies in rural and An. stephensi in urban area are well known vector 
of malaria in our country. 
1.3.2 Filaria 
In India filaria is one of the most important public health problems. It is a chronic 
disease and consequent social, physical and economical hazards are enormous. In India 
high microfilarial rates have been recorded in northern and coastal parts of Andhra 
Pradesh, Bihar, Tamil Nadu and Kerala and Coastal parts of Orissa and eastern parts of 
Uttar Pradesh. About 2.5 million people are exposed to the risk factors with about 2 
million microfilariae carriers and 1.2 million disease cases occurs in India (Patel, 2002).   
There are fifty nine species of mosquitoes vectors of the filaria. Among them most 
important vector is Cx. quinquefasciatus. This species belongs to Cx. pipiens complex, 
which includes Cx. molestus, Cx. pipiens, Cx. quinquefasciatus, Cx. Australiens, Cx. 
pallens, and Cx. globocoxitus. Cx. quinquefasciatus is widely distributed in tropical and 
subtropical latitude. It is recorded up to over 1800 m. above this altitude it is not found 
due to climatic conditions and lack of breeding places (Pemola and Jauhari, 2004). 
Increased mosquito nuisance in most urban areas is mainly because of Cx. 
quinquefasciatus (Batra et al., 1995).  
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This species is responsible for 90% of the total transmission of the disease. Other 
than Cx. quinquefasciatus, Cx. molestus and Cx. pallens are the filarial vectors. An. 
gambiae, An. flavirostris and An. barbirostris of genus Anopheles transmits filaria worm. 
Mansonioides like M. annulifera, M. uniformis and M. Indiana are important vectors of 
Burgian filariasis. These all species are distributed in different regions of the world and 
working as a disease causing agent.  
1.3.3 Dengue 
Dengue is one of the oldest mosquitos borne disease in India like Malaria. It is a 
virus borne disease. Dengue commonly occurs in urban, semi urban and rural areas. 
Occasionally it causes severe haemorrhagic manifestations, which may lead to the death 
of an individual. Also it causes economical loss and Affect the social functions (Viroj, 
2006).   About 50 million cases of dengue occur in India every year and 2.5 million 
people are under the risk of dengue viral infection. Continuing process of urbanization 
may cause dengue to become a more serious problem in the future, unless stricter 
environmental control measures are enforced. Environmental degradation has serious 
public health consequences, since vectors and pathogens rapidly adapt to exploit new 
ecological niches whenever they appear (Kwa, 2006).  
 The disease had only been identified and named in 1779.The most serious global 
pandemic began in Southeast Asia in the 1950s and by the mid-1970s; Dengue Fever was 
a leading cause of death in the region.  Epidemic dengue has only become more frequent 
since the 1980s.  By the late 1990s, dengue was second only to malaria among the most 
important mosquito-borne disease affecting humans. Significant outbreaks of dengue 
fever tend to occur every five or six years (www.dengue.in).  
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Ae. aegypti and Ae. albopictus are two well known vectors of dengue in India. Ae. 
aegypti is vector in the urban area and semi rural, which was originally introduced in 
India from Africa. The earliest reports of dengue fever epidemics date back to 1779-1780 
in Asia, Africa and North America, indication a widespread tropical distribution of Ae. 
aegypti during past 200 years (Marianne and Jonathan, 2001). It is well adapted to urban 
environment because of domestic breeding habits and its total dependence on man for a 
blood meal. Ae. albopictus is a vector of dengue in semi urban and rural area. 
1.3.4    Japanese encephalitis (JE)  
Japanese encephalitis (JE), caused by a mosquito-borne virus was first recognised 
in India in 1955 and since then many major out-breaks from different parts of the country 
have been reported, predominantly in rural areas. Children are mainly affected, with 
morbidity rate estimated at 0.30 to 1.5 per 100,000 population. Case fatality rate has 
ranged from 10% to 60%, and up to 50% of those who recover may be left with 
neurological deficits. Reported incidence has generally been higher in males than in 
females, but subclinical infections have occurred equally in both sexes. A large number of 
subclinical infections occur each year during the transmission season. Diagnosis at the 
primary health centre (PHC) level is based on clinical symptoms only. Therefore, there is 
a need to develop simple tests for use at the peripheral level both for diagnosis and for 
epidemiological surveys (Chaudhuri et al., 1997). 
Japanese encephalitis (JE) is prevalent in India since mid fifties. It was from 
Tamil Nadu that JE virus was isolated for the first time. It is essentially an animal virus 
and domestic pigs are its major reservoirs. Pigs in turn get the infection from birds, 
especially pond herons and egrets, through mosquitoes. Man is just an accidental link in 
the disease cycle and is not a source of infection for further transmission. Cases of JE 
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were recorded on large scale from Uttar Pradesh, Bihar and Assam. Extensive spread of 
JE was reported in Karnataka and Andhra Pradesh.  
Out of 27 proven and suspected vectors of JE, Cx. tritaeniorhynchus and Cx. 
vishnui are the most important vectors of JE in India. Cx. epidesmus, An. Hyrcanus, An. 
subpictus, An. barbirostris and Mansonia annulifera are also known as vectors of JE in 
India. JE virus also has been isolated fromCx. Whitmorei, Cx. pseudovishnui, and Cx. 
Gelidus, Cx. bitaeniorhynchus, and Cx. fuscocephala. Most of the region of Gujarat is 
free from JE but it is prevalent in north-eastern and southern part of India. 
1.3.5 Chikungunya 
Chikungunya is a relatively rare and benign form of viral fever caused by an 
alphavirus that is spread by mosquito bites from the infected Aedes aegypti mosquito. The 
name chikungunya, is given by Lumsden’s initial 1955 report, which is derived from the 
Makonde word ‘kungunyala’, meaning to dry-up or become contorted. Subsequently, 
Marion Robinson who first described the disease following an outbreak in 1952 on the 
Makonde plateau, between Tanganyika and Mozambique, glossed the Makonde 
termmorespecifically as“that which bends up”. Chikungunya is not considered to be fatal. 
However, in 2005 - 06, 200 deaths have been associated with chikungunya of Reunion 
Island and widespread outbreak in southernIndia. Clinically it is characterized by 
abruptonset of fever, chills, headache, jointpain, and swelling especially involving small 
joints. Various types of rashes develop usually after the subsidence of fever and in the 
convalescent phase (Ashok et al., 2007). 
Prevalence of this mosquito is more in semi-urban and rural areas. Thus more 
number of cases was reported from rural areas.  First case of Chikun guniya was 
described in Tanzania, Africa in 1952. The first outbreak in India was in 1963 in Kolkata 
(Calcutta). Chikunguniya is generally not fatal. However, in 2005-06, 200 deaths were 
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associated with chikungunya  with widespread outbreak in India, primarily in Tamil 
Nadu, Karnataka, Kerala, and Andhra Pradesh. After flood and heavy rains in Rajasthan, 
India in August 2006, thousands of cases were detected in Rajsthan, Bhilwara, Udaipur, 
and Chittorgarh districts and also in adjoining regions of Gujarat and Madhya Pradesh, 
and in the neighbouring country of Sri Lanka. In the southern Indian state of Kerala, 125 
deaths were attributed to Chikungunya with the majority of the cases reported in the 
district of Alapuzha, primarily in Cherthala. A recent outbreak of the disease during June 
2007 in Pathanamthitta, Kottayam and Alappuzha districts of South Kerala, India claimed 
more than 50 lives. Some reports suggest that more than one hundred thousand are 
suffering from symptoms of chikunguniya (www.wikipedia.org, www.medindia.net).  
1.4   Enemies of mosquitoes  
After development of Science and chemistry lots of insecticides and larvicides 
have been evolved with different chemical structures, compositions and applications. 
After development of applied chemistry so many simple and complex synthetic 
insecticides were developed. Insecticides and larvicides are formulated as dust, powder or 
liquid, which effects in different ways on different parts of insects. Insecticides and 
larvicides are important weapons developed by men to fight against adult and larval 
mosquitoes. 
The stepping stone in the era of modern synthetic insecticides development was 
the discovery of DDT (Dichloro-diphenyl-trichlorethane). Paul miller in 1939 first 
discovered contact action of DDT against insects. Swiss Zeisler in 1872 synthesized DDT 
and formulated in to dust and utilized as insecticide. Initially DDT was effective but now 
mosquitoes are becoming resistant to it.   
Presently insecticides belonging to different groups’ viz., organochlorine, 
organophosphate and synthetic pyrethroid are used for public health sprays in India. 
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Strategy for the change of insecticides has always been reactive. Successive changes in 
insecticide were made after the failure of the control by the ongoing insecticide 
intervention. A subsequent change in the insecticides has led to sequential selection 
pressure of insecticides resulting in multiple insecticide resistant mosquito vectors 
Mosquitoes are becoming resistant to different insecticides which are used in the field to 
protect the crop. In spite of the sustained and prolonged use of chemical insecticides, 
vector borne diseases are not only still prevalent but also outbreaks in to epidemics. 
Therefore, to minimize the dependency on chemical insecticides, efforts have been made 
for the search and development of alternative methods for the control of vector 
mosquitoes (Mittal, 2003).  Insecticide resistance is expected to directly and profoundly 
affect the reemergence of vector borne diseases and where resistance has not contributed 
to disease emergence; it is expected to threaten disease control (William and Janet, 1998).  
The development of botanical insecticides is also important in the terms of 
controlling chemical pollution and as new alternative. The active materials in pyrethrum 
flowers extracts have found potential in controlling insect population and it is widely used 
in controlling of mosquitoes. Other known organic compound of botanical origin, which 
have recorded potentiality are Pyrethrin, Allethrin, Nicotine, Anabasine, cyclethrin, 
Barthrin, Dimethrin, Alkoloids, obtained from different parts of plants after different 
chemical processes. 
1.5 Socioeconomic conditions  
Ignorance and impoverished conditions of people contribute in creation of source 
and spread of malaria and other mosquito borne diseases and also hinder disease control 
strategies. The environment in and around homes is more critical to people’s health. 
Knowledge regarding mosquitoes and malaria and health consciousness may help in 
control of the diseases. 
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Socioeconomic conditions of a community have direct bearing on the problem of 
diseases. Public suffers from malaria as is not taken very seriously. General public is 
unaware of malaria related symptoms and so promptness in treatment is not realized.  
People are still confused over symptoms of malaria and its preventive measures. Major 
part of Saurashtra population is poor in disease assessment, attitudes towards healthy life 
style and knowledge of malaria control strategy. Appropriate health education messages 
to public are important. In Saurashtra every year hundreds of the people suffer from 
mosquito borne diseases. Efforts are being put by government to control mosquito 
population and disease spreading. In addition to that government is also running 
awareness programmes through media, despite diseases are not under controlled. 
It is apparent from the foregoing account that the geographical and ecological 
profile combined with socio-economic status of a region permits proliferation of a vector 
population and consequent health hazard issues. During the last seven decades, unplanned 
growth in the form of urbanization, excessive deforestation, insecticide and pesticide 
hazards, construction of dams, development of new agro-ecosystems, etc. have resulted in 
the insurgence and resurgence of various vectors and vector borne diseases. The 
development of resistance in various mosquito species warrants that this group of insects 
needs an extraordinary and immidate attention (Jagdish and Jagbir, 2003). 
 Quantitative and qualitative entomological information is required to assess the 
feasibility of any mosquito control programme. In chemical control measure, behaviour 
and physiology of malaria vectors is affected directly and its long term application may 
lead to changes in ecology of vectors. Environmental factors also influence the 
adaptations by change (adjustments) which are accompanied by biological and 
behavioural changes (Bhatt et al., 1991) Saurashtra is facing mosquito problem since last 
decade. Every year hundreds of people suffer from mosquito borne diseases. Malaria, 
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Dengue and most recent Chikun guniya are the disease found in Saurashtra, in which 
Malaria is more prevalent than any other disease. Disease spreading and vector 
population control have come up as biggest challenge to the local government body. Lots 
of efforts in terms of disease and vector control are being taken by local government body 
and private non government organizations.  
1.6    AIMS 
 Despite of all above mentioned efforts mosquitoes are still sustaining and 
spreading diseases successfully. In villages, unhygienic living conditions, Open drainage 
system, lack of disposal system of sewage,  solid wastes, water stagnation, waste water 
overflows in the open gutter which collects in streets, canal irrigation, chekdam,  cattle 
sheds, farms nearby, increased buildings construction activities; all are serving as 
excellent breeding grounds for mosquitoes. During the rainy season more breeding 
grounds for mosquitoes are created. Almost every household, especially from the low-
income and slum areas are found to be suffering from frequent bouts of mosquito borne 
diseases. These diseases have become an important public health problem. Hence, the 
fight against mosquito borne diseases has become one of the biggest tasks in the health 
care sector of the country and local region. There is a need for detailed local studies.  
The basic aim of present study is to generate perfect baseline data about 
mosquitoes in Saurashtra.  In past, no work has been done on the mosquitoes in 
Saurashtra rural area. Thus it is important to know the status of the rural mosquitoes. The 
present study was designed to fulfil following aims: Ultimate idea of the study is to 
suggest the management of mosquitoes in rural area.  
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1.7 OBJECTIVES 
The main objectives of the study were to find out larval and adult population 
structure of different mosquito species and its bionomic found in Rajkot rural area.  In 
order to fulfill the aim enumerated above, the following objectives are set for the: 
1) Identification of mosquito species in the study area. 
2)    Generate baseline data about mosquito bionomic in the rural area. 
3)    Understand population dynamics, breeding biology,   and                        
distribution status of mosquito species. 
4)  Influence of natural and man made factors on mosquitoes      
population. 
5)    Awareness about mosquitoes, mosquito borne diseases and health 
consciousness. 
6)    Understand role of socio-economical, psychological, and awareness 
related aspects influencing mosquito ecology and related health 
hazards. 
This type of study helps a lot in constructing new work strategy and target specific action 
plans to comtrol mosquito borne diseases. 
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CHAPTER 2 
Study area 
The studies were conducted in the rural area around Rajkot city (Fig. 2.1). 
2.1 The location of research site 
Seven villages were selected for the study in the rural area around Rajkot city. The 
villages radiate 10 to 19 kms from Rajkot. The part of study is extensively canal irrigated 
and villages are with network of irrigation canals drainage systems.  
Water-logging and seepage from canal create ideal mosquitogenic condition. Part 
of the study areas agriculture is dependent on wells/tubwells and /or monsoon. In villages 
of the latter area mosquito breeding sources are scarce in summer. There are two seasonal 
rivers in the rural area Aji and Nyari. Aji River passes through Rajkot. There are four 
dams: Aji–I, Aji-II, Nyari-I and Nyari – II (Fig.2.1). 
Climate is semi arid type with three seasons, viz. summer (March to June), 
monsoon (July to September) and winter (October to February) months.  
2.2 Topography and structure of villages 
The area around seven villages was surveyed, the villages include 1. Kankot, 2. Metoda, 
3. Kalipat, 4. Sokhda, 5. Ronki, 6. Madhapar, 7. Naranka. Most of villages have looking 
after agriculture and cattle rearing. 
1. Kankot  
Kankot is located in the western side of Rajkot city near Nyari-I dam 
site.Geographical location is, 22°14'34"N   70°44'48"E. The population is 1113 persons 
and majority of them are farmers. They also keep cattle for dairy, the cattle number is 
342. Almost every house has an above ground water tanks and underground tanks are 
rare. 
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Crop fields are near by of the village. Drinking water is supplied by the gram 
panchayat pipe line supplied at house level.Drainage system is open type; some time 
waste water overflows in the chocked gutter and accumulates in the streets and create 
mosquito breeding sites. 
The crop fields here tube wells irrigated. A seasonal river flows near Kankot and a 
chekdam is also builtup. The river dries during dry season. 
2. Metoda  
Village Metoda is located on Kalavad highway (SH) near Metoda 
GIDC.Geographical location is 22°14'20"N   70°40'44"E. The population is 2018 persons 
and majority is farmers. They also keep cattle for dairy, animal husbandary, the cattle 
number is 867. Almost every house has an above ground water tanks .Uunderground 
tanks are rare. Intradomestic water storage containers also provide breeding opportunities 
throughout the year. 
Crop fields are near by of the village. Drinking water is supplied by the gram 
panchayat pipe line supplied at house level.Drainage system is open type; some time 
waste water overflows in the chocked gutter and accumulates in the streets and create 
mosquito breeding sites.  
 The crop fields here tube wells irrigated. A seasonal river flows near Metoda and 
three chekdams are also constructed. The river dries durig dry season. 
3. Kalipat 
Kalipat is located 18km away from the Rajkot city to southern side on Bhavnagar 
road near Aji river. Geographical location is 22°14'3"N   70°50'33"E. The population is 
2240 persons and majority is farmers. They also keep cattle for dairy, the cattle number is 
876. Almost every house has an above ground water tanks and underground tanks are 
rare. 
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Crop fields are near by of the village. Drinking water is supplied by the gram 
panchayat pipe line supplied at house level.Drainage system is open type; some time 
waste water overflows in the chocked gutter and accumulates in the streets and create 
mosquito breeding site. Intradomestic water storage containers also provide breeding 
opportunities throughout the year. 
 The crop fields here Irrigated by tube well. A seasonal river flows near Kalipat 
and three chekdams are constructed. The river dries during dry season. 
4. Sokhda 
Sokhda is located at 12km away from the Rajkot city on surendranagar road 
(N.H).Geographical location is 22°20'47"N   70°48'32"E. The population is 1257 persons 
and majority is farmers. They also keep cattle for dairy, the cattle number is 352. Almost 
every house has above ground water tank usually uncovered and underground tanks are 
rare. 
Crop fields are near by of the village. Drinking water is supplied by the gram 
panchayat pipe line supplied at house level.Drainage system is open type; some time 
waste water overflows in the chocked gutter and accumulates in the streets and create 
mosquito breeding site. Intradomestic water storage containers also provide breeding 
opportunities throughout the year. 
 The crop fields here tube well irrigated. A seasonal river flows near Sokhda and 
four chekdams are constructed. The river dries during dry season.  
5. Ronki  
Ronki is a very small village located at 06km away from the Rajkot city of north 
region near Morbi road (S.H), on aji river dranage water river bank side. Geographical 
location is 22°20'47"N   70°47'49"E. The population is 166 persons and most of them are 
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farmers. They also keep cattle for dairy, the cattle number is 76. Almost every house has 
an above ground water tanks usually uncovered. 
Crop fields are near by of the village. Some time waste water overflows in the 
chocked gutter and accumulates in the streets and create mosquito breeding site. 
Intradomestic water storage containers also provide breeding opportunities throughout the 
year. 
 The crop fields here tube wells irrigated. A seasonal river flows near Ronki and 
Village has four checkdams of Aji river basin, and sweage gutter and sweage water 
collection site for whole of Rajkot city which permits growth and breeding of mosquitoes 
6. Madhapar 
Madhapar is located in the Rajkot taluka on Jamnagar road. Geographical location 
is: 22°20'3"N   70°45'56"E. The population is 3746 persons and most of them are farmers. 
They also keep cattle for dairy, the cattle number is 265. Almost every house has an 
above ground water tanks and underground tanks are rare. 
Crop fields are near by of the village. Drinking water is supplied by the gram 
panchayat pipe line supplied at house level.Drainage system is open type; some time 
waste water overflows in the chocked gutter and accumulates in the streets and create 
mosquito breeding site. The crop fields here are not canal Irrigated but irrigated by tube 
wells. A seasonal river flows near Madhapar. The River dries at in dry season. 
 Intradomestic water storage containers and the Municipal Sweage water plant at 
Madhapar village site provide the major breeding site throughout year. 
7. Naranka 
Naranka is located at 22km away from the Rajkot city  in western region on 
Jamngar road.Geographical location is 22°23'15"N   70°42'9"E. The population is 1195 
persons and most of them are farmers. They also keep cattle for dairy, the cattle number is 
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501. Almost every house has an above ground water tanks and underground tanks are 
rare. 
Crop fields are nearly of the village. Drinking water is supplied by the gram 
panchayat pipe line supplied at house level.Drainage system is open type; some time 
waste water overflows in the chocked gutter and accumulates in the streets and create 
mosquito breeding site. Intradomestic water storage containers also provide breeding 
opportunities throughout the year. 
 The crop fields here are canal Irrigated. A seasonal river flows near Naranka and 
four chekdams are also constructed. The river dries at in dry season. Canal sites also 
provide plenty in number natural breeding habitat througt the year. 
2.3 General climate 
Monthly average maximum and minimum temperature, rainfall data were 
obtainted daily. The year can be divisible into seasons at Saurashtra. (I) winter season 
starts from October and ends during February which is cool and dry with minimum 10oC. 
Usually very little rainfall occurs in winter. (II) Summer- March to June, May is being the 
hotest with maximum 40oC. (III) Monsoon season starts from mid June and ends during 
September. 
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Table 2.1: Details of villages’ population (as per RUDA* - 2007) 
 
No. Name No. Houses Human population Cattle population 
1 Kankot 144 1113 342 
2 Metoda 289 2018 867 
3 Kalipat 292 2240 876 
4 Sokhada 149 1257 352 
5 Ronki 24 166 76 
6 Madhapar 536 3746 265 
7 Naranka 167 1195 501 
Total - 1601 11735 3279 
*RUDA- Rajkot Urban Development Authority 
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Figure 2.1 Map showing study sites in the rural areas around Rajkot 
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CHAPTER 3 
Methods of study 
Mosquito bionomics  
Although this study is intended to deal primarily with the entomological 
component in vector borne diseases programmes and the techniques to be utilized in 
studying the bionomics of the vectors, a general outline of the bionomics of mosquito 
vectors is necessary. 
Vector binomics and related aspects 
Bionomics is that part of biology which deals with the relationships of a given 
species and its environment. Basic studies on the bionomics of mosquitoes include the 
development of immature stages, i.e., eggs, larvae, and pupae as well as the life of the 
adults under the influences exercised by the environmental conditions.Genetic factors, 
which govern the basic lines of behaviour and ecological factors, which may produce 
different type of reaction in a population having the same genetic characteristics. 
The larval and adult stages of mosquitoes exist in two different environments, 
each stage being under the influences of its immediate surroundings. The adaptations of 
eggs, larvae, pupae and adults to certain environmental patterns constitute the influence of 
factors controlling the seasonal and geographical distribution of the species.  
Among the ecological factors, the phenological one is of considerable importance. 
For example, the ability of mosquitoes to breed in fresh or salt water, or both, is 
controlled by genetic factors. Host preference seems also to be governed by genetic 
factors, but intensity of feeding on a certain host may vary from palace to place and even 
from day to day, not only with the availability of hosts, but also with the changes in 
meteorological conditions. The duration of development of mosquitos is dependent 
mainly on climatic factors. The rate of metabolic processes of insects is largely controlled 
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by temperature, hence certain biological evenets such as the duration of aquatic stages, 
the duration of blood digestion and maturation of ovaries and consequently the frequency 
of feeding varies according to temperature. These features underline the importance of 
careful recording of the environmental factors during such studies. 
   Different patterns of distribution and density of mosquito species are dependent 
upon several important environmental and man – made factors. The environmental factors 
like atmospheric temperature and rain fall, also availability of breeding sites and resting 
places. Knowledge of breeding, resting and biting habits and longevity of a vector species 
is therefore essenctial for organizing anti-vector measures and the evaluation of the 
impact of such measures. Each speices is adapted to live in a particular “niche”in the 
community. In short, the environmental factors which govern the distribution, abundance 
and density of mosquito are climate, phycial and chemical condition of habitat, hosts, and 
enemies and in some cases competion. This study is an effort to assess the impact of 
above mentioned factors on the mosquitoes. 
3.1   Identification of mosquitoes (larvae and adult)  
Larval Identification: The collected larvae were morphologically identified up to genus 
as per following references, 
Aedes  (Roy and Brown, 1971; Patel, 2002; Sumit, 2008). 
Anopheles  (Puri, 1957; Roy and Brown, 1971; Das et al., 1990; Patel, 2002; Sumit, 
2008). 
Culex   (Roy and Brown, 1971; Patel, 2002; Sumit, 2008). 
Armigers       (Roy and Brown, 1971; Patel, 2002; Sumit, 2008). 
Adult Identification: Collected and emerged adults from larvae were identified as genus 
and species using following literature, 
Aedes  (Roy and Brown, 1971; Patel, 2002; Sumit, 2008). 
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Anopheles  (Puri, 1957; Roy and Brown, 1971; Rao, 1981; Das et al., 1990; Patel, 
2002; Sumit, 2008). 
Culex  (Roy and Brown, 1971; Patel, 2002; Sumit, 2008). 
Armigers       (Roy and Brown, 1971; Reuben et al., 1994; Patel, 2002).                                           
3.2. Classification by morphological characters of adult mosquitoes 
1. Order – Diptera: Hind wing is modified in to club-shaped organs called halters, 
metamorphosis is complete.  
1a. Suborder – Nematocera: Antenna long and filamentous and compressed of a large 
number of segments which are more or less similar in appearance, maxillary palps are 
elongated and flexible and are commonly composed of 4 to 5 segments. 
2. Family – Culicidae: Second longitudinal vein forked only once, body and wings may or 
may not be covered with scales. 
2a. Sub-family – Culicinae: Long and slender proboscis, mouth parts of many species 
adopted for piercing and for sucking. 
3. Tribe – Anophelini: The palpi are as long as the proboscis in both male and female, 
abdomen never uniformly invested by broad overlapping scales. 
3a. Genus – Anopheles Meigen. : Wing dark scaled or readily with more than two pale 
spots on costa. 
4. Tribe – Culicini: Free edge of scutellum distinctly trilobed, mesonotum without 
bristles, palpi short in the female and long in male, more or less uniform. 
4a. Genus – Culex Linn. : Spiracular and post spiracular setae absent. 
4b. Genus – Aedes Meig. : Proboscis fairly slender straight, body including thorax 
conspicuously ornamented with white scales, tarsi usually have white bands. 
4c. Genus – Armigeres Theob. (Subgenus – Armigeres Theob.):Proboscis rather stout and 
distinctly flattened laterally and cuvred downwards at the tip, silvery – white 
ornamentation of thorax not very conspicuous, pale scales round the     margin of the 
mesonotum. 
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Figure 3.1 Morphological features for the adult Anopheles female mosquito identification. 
A - Antenna, Fe - Femur, FL – Fore Limb, HL – Hind Limb, ML – Mid Limb, MP – Maxillary Palp, P - 
Proboscis, Ta – Tarsomeres (1-5), Ti - Tibia, W – Wing; Wing: C - Costa, F – Fringe, Sc - Subcosta, V – 
Vein (1-6) 
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 Figure 3.2 Morphological features for the adult Culex and Aedes female mosquito identification. 
 
A - Antenna, AS - Abdominal Spiracle, C – Cercus, E – Eye, Fe – Femur, 1st  FS – 1st Flagellar Segment, Ha 
– Haltere, La – Labellum, Me – Mesopimeron, MP – Maxillary Palp, MPn – Meso Postnotum, MS – 
Metathoracic Spiracle, Ms – Mesosternum, P - Proboscis PL – Postgenital Lobe, Pn – Postnotum, Pr – 
Pronotum, S – Scutum, Sc – Scutellum, St – Sternite, T – Tergite, Ta – Tarsus, Ti – Tibia,  V – Vertex, W – 
Wing 
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 Morphological features for the adult Anopheles, Culex and Aedes female mosquito identification. 
Figure 3.3 
APL – Anterior Pronotal Lobe, AS – Aerostichal Setae, DCS – Dorso Central Setae, Mesp - 
Mesopostnotum, Metp - Metapostnotum, PsS – Prescutellur Space, S – Scutum, Sc - Scutellum, SS – 
Supraolar Setae 
 Figure 3.4 
APS – Anterior Pronotal Setae, Ha - Haltere, LMS – Lower Mesopimeral Setae, PplS – Propleural Setae, 
POS – Pre Olar Setae, PPS – Post Pronotal Setae, PSS – Post Spiracular Setae, SS – Spiracular Setae, SplS 
– Sternopleural Setae, UMS – Upper Mesopimeral Setae 
Figure 3.5 
A - Alula, C - Costa, F - Fringe, NCV – Numeral Cross Vein (1 to 6), Re – Remigium (Stem vein), Sc – 
Sub costa, Sq - Squarna  
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 Figure 3.6 Morphological features for the adult Anopheles stephensi mosquito identification. 
Wing: C – Costa, Sc – Subcosta, F – Fringe, V – Vein; Head: MP – Maxillary Palp, P – Proboscis, A – 
Antenna; Hind limb: Fe – Femur, Ti – Tibia, Ta- Tarsus (1-5) 
 Anopheles stephensi 
• four dark patches on costa and sub costa of wing 
• Maxillary palps speckled and apical and sub apical white bands are equal  
• Hind limb speckled 
Anopheles annularis 
• Bifurcation of vein 5 the area is dark 
• Palpi with three pale bands 
• Second tarsal segement is pale at the apical end 
 
 26
 Figure 3.7 Morphological features for the adult Anopheles subpictus mosquito identification. 
 Wing: C – Costa, Sc – Subcosta, F – Fringe, V – Vein; Head: MP – Maxillary Palp, P – Proboscis, A – 
Antenna  
• Wing with costa spotted black and white 
• Palpi with apical pale band as wide as pre-apical dark band 
Anopheles vagus 
• Fringe spot at all the veins 
• Four or More than four pale areas involving costa, subcosta and vein I 
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 Figure 3.8 Morphological features for the adult An. culicifacies mosquito identification. 
Wing: C – Costa, Sc – Subcosta, F – Fringe, V – Vein; Head: MP – Maxillary Palp, P – Proboscis, A – 
Antenna 
• Wing with pale fringe spots only at apex of veins 4.2 or 5.1 or both 
• On the wing nearly the whole of the third vein is dark, basal dark area on costa 
interrupted by a white spot 
• Three pale bands on maxillary palp 
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 Figure 3.9 Morphological features for the adult Culex quinquefasciatus mosquito identification. 
Head: MP – Maxillary Palp, P – Proboscis, A – Antenna 
Culex quinquefasciatus 
• Proboscis without pale band 
• Postspiracular area without pale scale patch 
• Tarsal segments are without basal pale bands 
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 Figure 3.10 Morphological features for the adult Culex tritaeniorhynchus mosquito identification. 
Head: MP – Maxillary Palp, P – Proboscis, A – Antenna; HF – Hind Femur 
Culex tritaeniorhynchus (A, B) 
• Proboscis with the presence of pale band (median pale ring) and accessory pale 
patches or stripe  
• Legs are dark brown but hind femur has dark ring near knee joint 
Culex vishnui (C) 
• Hind limb femur pale with distinct narrow dark ring near knee joint 
• Two pale band with Tip of proboscis  brown and rest entire proboscis pale 
Culex univittatus (C, A) 
• Proboscis is dark brown 
• Legs are dark brown and fore leg has knee spot 
• Abdominal pale bands on tergites are narrow 
• White patches on postspiracular area 
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  Figure 3.11 Morphological features for the adult Aedes aegypti mosquito identification. 
FF – Fore Femur, MF – Mid Femur, HF – Hind Femur, FT – Fore Tibiae, MT – Mid Tibiae, HT – Hind 
Tibiae, Ta – Tarsus 
Aedes aegypti 
• Lyre-shaped white markings present on scutum of thorax 
• White knee spot present on all femora of fore, mid and hind limb 
• Mid femur with a narrow white longitudinal stripe on ventral half of anterior 
surface 
• Tibiae of fore, mid and hind limb anteriorly dark, without any white band 
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  Figure 3.12 Morphological features for the adult Aedes vittatus mosquito identification. 
FT – Fore Tibiae, MT – Mid Tibiae, HT – Hind Tibiae, Ta – Tarsus 
Aedes vittatus 
• Scutum with 3 pairs of distinct, small and white spots of narrow scales present  
• Tibiae of fore, mid and hind limb dark, each with a sub basal white spot and a 
white band present 
• Tarsomeres (1-4) of hind limb with a presence of white band  
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Figure 3.13 Morphological features for the adult Armigeres obturbans mosquito identification.  
Head: MP – Maxillary Palp, P – Proboscis, A – Antenna; Ab – Abdomen 
Armigeres obturbans 
• Proboscis is stout and curved downwards and flattened laterally 
• Silvery white patches or spots on the lateral side of abdominal tergites 
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3.3. Morphological characters for identification of the mosquito species found in the 
study area 
Aedes aegypti 
• Proboscis without white band  
• Thorax, Scutum black or brown with a pair of submedian – longitudinal white 
strips, with white lyre – shaped markings 
• Femora with white knee spot 
• Midfemur with three large white patches on anterior surface 
• Hindtarsomere entirely white 
Aedes vittatus 
• Mesonotum with 4 to 6 small round white spots  
• Femora with complete pre-apical white rings 
• All tibiae with white rings 
Anopheles stephensi 
• Palpi with speckling 
•  apical and subapical  band are equal separated by a dark band  
• speckled appendages 
• four dark bands on costa and sub costa 
• sixth vein has two dark spots 
Anopheles annularis 
•  Apical pale and pre apical pale dark bands nearly equal in length  
• Second tarsal segment is pale at the apical end 
• Bifurcation of vein 5 
Anopheles culicifacies 
• Four or More than four pale areas involving costa and sub costa 
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• Third vein is entirely dark 
• Hind tarsomeres 3 and 4 entirely dark 
• Tip of the leg is dark 
• Pale bands on tarsal segments are absent 
Anopheles subpictus 
• Palpi with apical pale band as wide as pre-apical dark band 
• Wing with costa at base spotted black and white 
• Dark area on first vein 
• Fore leg tarsal segments have broad pale bands 
    Anopheles vagus 
• Pre-apical dark band is 1/4th or 1/5th of apical pale band. 
• Wing with four or more than four pale areas involving costa, sub costa and vein I 
• Fringe spot at all the veins 
• Fringe spot between vein five and six 
• Tip of the leg is dark 
• Fore leg tarsal segments have broad pale bands. 
Armigeres obturbans 
• Proboscis is stout and curved downwards at the tip and disistinctly flattened 
laterally 
• Silvery white patches or spots on the mesonotum are absent 
Culex quinquefasciatus 
• Proboscis without pale band 
• Hind femur with pale stripe on anterior surface 
• Abdominal tergite segments with narrow pale band 
• Tarsal segments are without basal pale bands 
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• Legs are dark brown, pale posteriorely 
Culex tritaeniorhynchus 
• Proboscis with pale band 
• Abdominal tergite with narrow pale band 
• Legs are dark brown but hind femur has dark ring near knee joint 
• Tarsal segments are with basal pale bands 
Culex univittatus 
• Abdominal pale bands on tergites are narrow 
• Fore leg has knee spot 
• Proboscis is dark brown 
• White patches on postspiracular area 
• Legs are dark brown 
Culex vishnui 
• Tip of the proboscis is brown and rest entire proboscis is pale 
• Mesonotum covered with brown and some lighter scales 
• Mid and hind tibiae with a more or less distinct pale stripe on the out side 
• Proboscis with pale band 
3.4. Site selection 
Villages around Rajkot city were selected to carryout necessary studies on vector 
habits, resting; biting habits, distribution in domestic and outskirt shelters was possible. 
Preliminary survey has been done in the said areas. The sites were selected on the bases 
of WHO manual; methods and techniques were also used as per WHO (WHO, 1975). On 
the bases of preliminary survey seven villages were selected around Rajkot and fixed 
sampling sites for domestic and outskirt larval and adult mosquito collection. 
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Larvae and adults of the mosquitoes found at the study sites were collected 
monthly from 1st January 2006 to 31st December 2007. All types of domestic and outskirt 
sites were village wise surveyed for the presence or absence of larvae and adult 
mosquitoes. Larval habitats are non-perinnial; sites where the larvae were found (positive 
sites) were further examined for determining larval density for a given time. Number of 
samples was fixed on the bases of the houses in the village. Minimum six and maximum 
ten collection sites were fixed and larvae were collected from places ranging up to 500 m 
from the domestic site. 
 At outskirt, six larval collection sites and at domestic, ten larval collection sites 
were fixed for sampling in each villgge. In domestic nine sites were fixed for adult 
collection in each village; sampling was done in each village once every month. 
Minimum 15 minutes of time was spent in each house for adult collection. Adult 
collecton has been done during morning hours. Standard methods and techniques were 
adopted shown by WHO (WHO, 1975). 
3.5. Classification of mosquito breeding sites 
a. Large or medium size habitats 
 Permanent or semi-pemanent standing water  
• Marshes or marshy shores of waterbodies 
• Swamps, ponds, pools, chekdam 
• Seepages,reservoirs,wells 
Running water 
• Springs, streams, rivers, canals etc. 
Temporary breeding places 
• Rain pools 
• Pools on river banks  
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• Small irrigation water channels 
• Surface ditches for the evacuation of waste water or for drainage of 
temporary waters 
b. Domestic habitats 
• Cattle shed tank 
• Iron,  plastic barrels 
• Water cisterns,cement tanks, over head tanks, under ground tanks 
• pots for storage of water 
• Empty tins 
3.6. Classification of domestic resting habitats mosquitoes 
(1) Human dwelling:  
This is a habitat with human residing areas including constructed cemented houses and 
huts and working areas. 
(2) Mixed dwelling:  
This is a habitat of human residence either cemented houses or a hut, with presence of 
domestic cattle. 
3.7. Larval and adult collection 
During field work, larvae were collected by dipping method, using a beaker of 
250 ml capacity as a dipper. Collected larvae were placed in collection plastic tubes; 
brought to the laboratory for identification and rearing. Larvae were reared in small 
plastic jars covered with cotton cloth. Larvae were fed upon yeast and biscuit powder 
mixture. (Das et al., 2003; Helge et al., 2002.; Joseph et al., 2004; Khamre and Kaliwal, 
1988; Marrippan et al., 1992; Rajni, 1996; Yadav et al., 1989) 
Resting mosquitos were collected by standard hand collection method, using 
aspirator and a test tube. Mosquitoes were collected and were brought to the laboratory 
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for morphological of female identification. (Das et al., 2003; Hans et al., 2003; Jagdish 
and Jagbir, 2003; Joshi, 2005; Pemola and Jauhari, 2004; Pemola and Jauhari, 2006 
Yadav et al., 1989) 
3.8 Study of larval density (quantitative study) 
By using dipping method, collected data were analyzed to calculate larval density. 
Average monthly and village wise larval and adult densities were also calculated. 
• Larval density (LD) was calculated by using following formula: 
LD = number of larvae collected/ number of dips made 
3.9 Study of adult density 
Collected data were utilized to calculate adult density of each mosquito species 
separately. Average monthly and village wise larval and adult densities were calculated. 
• Adult density was calculated as Man per Hour Density (MHD) by formula given 
below: 
MHD = Total number of mosquito collected / Total time of collection 
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CHAPTER 4 
Results  
4.1 Mosquito breeding places 
During field work, twelve species of mosquitoes belonging to four genera viz. 
Aedes aegypti, Ae.vittatus, Anopheles stephensi, An. annularis, An.culicifacies, An. 
subpictus, An. vagus, Armigeres obturbans, Culex quinquefasciatus, Cx. 
tritaeniorhynchus, Cx.univittatus and Cx. vishnui were recorded breeding in varity of 
domestic and outskirt study sites in the rural areas around Rajkot. 
Ae. aegypti 
Breeding places of this speices in the domestic study sites were recorded from 
small vessels, barrels and tanks (Table: 4.1) and prefers to breed predominantly in fresh 
rain water filled in small vessels. Maximum (68%) larvae of Ae. aegypti were collected 
from such vessels, followed by ground level concrete tanks (14%), barrels (10%) and 
overhead tanks (6%). Larvae of this species were not recorded from underground tanks 
and two percent were recorded from outskirt sites ditches. 
Ae. vittatus 
Breeding of this species was recorded from (Table: 4.1) from water tanks, barrels 
earthenpots and small vessels. This species was recorded breeding predominantly in small 
vessels as maximum larvae (54%) were collected from said habitat, followed by barrels of 
different materials (23%), concrete tanks at ground level (11%) and overhead tanks (8%) 
however the larvae were not recorded from underground tanks. From outskirt sites of 
ditches larvae were recorded only three percent.  
An. stephensi  
Larvae of An.stephensi were collected from all types of domestic water storage 
vessels (Table: 4.1). 50% larvae were collected from concrete tanks at ground level under 
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staircase, followed by barrels  (18%), overhead tanks (6%), small vessels (8%) and least 
opportunities for breeding of this species were observed in  pots (4%) and cattle shed 
(3%). 11% larvae were recorded from outskirt sites  of ditches.  
An. annularis  
Larvae of An. annularis were recorded from varity of domestic and out skirt sities 
breeding places (Table: 4.1). As maximum (74%) larvae were collected from cattleshed, 
pots, rainpools, stagnatnt waste water, chekdam, followed by small vessels (8%) ditches 
(5%), river area (4%), barrels (4%) and tanks (5%). 
 An. culicifacies 
The breeding places of An. culicifacies in the study area are ponds, river, ditches, 
pools, concrete tanks and drums. Maximum (56%) larvae of An. culicifacies were 
collected from chekdam followed by rain pools (17%), stagnant waste water (10%), river 
bed areas (9%), overhead tanks (4%), ground level concrete tanks (3%) and barrels (1%). 
No larvae were recorded of this speices from small water collection vessels and 
drainages.  
An. subpictus 
Larvae of this species were collected (Table: 4.1) from domestic breeding sites 
and outskirt sites. Maximum (24%) larvae of An. subpictus were collected from Cattle 
shed, followed by stagnant waste water (20%), rainpools (16%), chekdam (11%), river 
(7%) and pots (3%),  and one percent from ground level concrete tank. 10% larvae of An. 
subpictus were found in drainages where usually water is contaminated and organic. 
Larvae were lower recorded in domestic sites than outskirts sites.  
An. vagus 
As compare other anopheline breeding of An. vagus was recorded lower in the 
study areas (Table. 4.1). Maximum (25%) larvae of An. vagus were collected from Cattle 
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shed, followed by stagnant waste water (19%), chekdam (11%), rainpools (16%), river 
bed area (7%),  drainages (8%), small vessels (5%), pots (3%), ground level concrete 
tanks (3%), overhead tanks (2%) and barrels (1%).  
Ar. obturbans 
Ar. obturbans was predominantly outskirts breeder (Table: 4.2), found breeding in 
concentrated organic and sewage water mixed with organic waste materials of human and 
other animals filled in ditches, drainages and riverine area depressions. In addition to that 
causes of solid waste materials are being thrown in drainages, water flow is not 
maintained, which works as an ideal for breeding of this species. Maximum larvae (64%) 
were recorded from such drainages, followed by ditches (23%), rain pools (7%) and river 
(5%). Larvae of this species were not recorded from any kind of domestic water 
collection vessels except one percent from cattle shed.      
Cx. quinquefasciatus 
Breeding of Cx. quinquefasciatus (Table: 4.2) was higher in outskirt sites then 
domestic sites round the year. This species is mainly fresh water breeder having ample 
amount of vegetation. Maximum larvae (46%) of Cx. quinquefasciatus were collected 
from ditches, followed by chekdam (16%), rain pool (13%), river (8%), overhead tanka 
(8%), grond tanks (5%) and pots (4%).  
Cx. tritaeniorhynchus 
Maximum (57%) larvae of Cx. tritaeniorhynchus (Table: 4.2) were collected from 
drainages, followed by ditches (19%), river (13%) and rain pools (8%). It was reported 
that larvae of this species collected plentiful where flowing water was blocked by solid 
waste material or sewage water filled in rocky ground depressions and this species 
reported only three percent in domestic sites. 
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Cx. univittatus 
Larvae of Cx. univittatus (Table: 4.2) were reported predominantly in domestic 
sites. Maximum (60%) larvae of Cx. univittatus were collected from cattle shed, followed 
by ditches (18%), drainages (10%), small vessels (5%), pots (3%), cementanks (3%) and 
barrels (1%). No larvas were found in chekdam, river and rain pool areas.   
Cx. vishnui 
Larvae of Cx. vishnui, occurring in organic sewage water of drainages, river bed 
area and ditches (Table: 4.2). Maximum larvae of this species were recorded from 
drainages (60%) followed by ditches (22%), rivers (10%) and rain pools (4%). 4% were 
recorded in domestic breeding sites. No Cx. vishnui larvae were recorded from chekdam. 
4.2 Adult mosquito resting places 
Twelve mosquito species viz. Ae. aegypti, Ae. vittatus, An. stephensi, An. 
annularis, An.culicifacies, An. subpictus, An. vagus, Ar. obturbans, Cx. quinquefasciatus, 
Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui were recorded from all visited 
varity of domestic and outskirt study sites in the rural areas around Rajkot. It was 
observed during collection that majority of adults were mainly found resting in dark, 
humid and less disturbed corners, walls, bathrooms, near water tanks, ceilings made up of 
clay plates of particular structure (locally called as Nalia) and other kaccha materials, 
hanging objects cattle sheds and near drinking water stand (locally called as panihara).        
Ae. aegypti 
Adults of Ae. aegypti (Table: 4.3) were recorded more from human dwellings in 
comparison to mixed dwellings. It was observed during collection that maximum 
numbers of Ae. aegypti were collected from hanging objects like clothes, curtains and 
other decorative materials. Highest numbers of adults of this species were collected from 
huts (32%) without cattle, followed by clay houses (24%) and cemented houses (10%) 
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where as among mixed dwellings also highest number of adults of Ae. aegypti were 
collected from huts (14%), secondly cemented houses (12%) and clay houses (8%). 
Ae. vittatus 
Mosquitoes of Ae.vittatus (Table: 4.3) were recorded more from human dwellings 
in which highest numbers of adults of this species were found from clay houses (23%) 
than after cemented houses (21%) and huts (16%). Among mixed dwelling highest 
number of Ae.vittatus adults were recorded from huts (17%) followed by clay houses 
(14%) and cemented houses (9%). 
An. stephensi  
Adults collection of An. stephensi, it was recorded (Table: 4.3) that among mixed 
dwellings clay houses with domestic cattle were most preferred one resting place (30%), 
followed by huts (16%) and cemented houses (11%). Among human dwellings without 
domestic cattle, huts are most preferred (21%) than clay houses (12%) and cemented 
houses (10%). 
An. annularis 
Adults of this species were collected in more numbers from mixed dwellings then 
human dwellings (Table: 4.3). Mix dwellings adults of this species were recorded from 
huts (31%) than clay houses (25%) and cemented houses (10%). Among human dwelling 
highest number of An.annularis adults were recorded from huts (17%) followed by clay 
houses (11%) and cemented houses (6%). 
 An. culicifacies 
Adults of An. culicifacies were rcorded in more numbers from mixed dwellings 
than human dwellings (Table: 4.3). Among mixed dwellings An. culicifacies were 
collected maximum clay houses (44%) than huts (28%) and cemented houses (8%). 
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Among human dwellings maximum (12%) adults of this species were collected huts, than 
clay houses (6%) and cemented houses (2%). 
An. subpictus 
An. subpictus (Table: 4.3) were collected in major numbers from clay houses 
among mixed dwellings (31%), second preference was huts (22%) and cemented houses 
were last preferred sites (8%). Among human dwellings huts were more preferred (16%) 
than clay houses (14%) and cemented houses (9%).  
An. vagus  
Adults of this speices (Table: 4.3) were collected in major numbers from huts 
among mixed dwellings (28%), followed by, clay houses (19%) and cemented (15%). 
Among human dwellings without cattle sheds huts were more preferred (30%) than clay 
houses (7%) and cemented houses (1%).  
Ar. obturbans 
Ar. obturbans were recorded almost equally distributed among all kind of 
dwellings (Table: 4.4). It was observed that maximum adults of this species were in 
humid places like bathrooms and near drinking water stand. Among human dwellings 
maximum number of this species were recorded from huts (21%) followed by clay houses 
(15%) and cemented houses (11%) where as among mixed dwellings were recorded 
maximum from huts (22%) than cemented houses (18%) and clay houses (13%). 
Cx. quinquefasciatus 
Cx.quinquefasciatus adults were recorded in any type of houses round the year 
(Table: 4.4). Adults of Cx. quinquefasciatus were collected in more numbers from 
cemented houses (20%) than clay houses (18%) and huts (15%) among human dwellings, 
where as in mixed dwellings maximum adults were recorded from cemented houses 
(19%) followed by clay houses (16%) and huts (15%).     
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Cx. tritaeniorhynchus 
Cx.tritaeniorhynchus adults (Table: 4.4) were observed to be almost equally 
distributed among from human dwellings adults of this speices collected more from huts 
(19%) than clay houses (16%) and cemented houses (12%). Among mixed dwellings 
more number of adults of this species were collected from clay houses (20%), which was 
highest recorded, followed by huts (17%) and cemented houses (16%), which was lowest 
recorded.  
Cx. univittatus 
Adults of this speices (Table: 4.4), among human dwellings were recorded highest 
in from clay houses (22%), followed by cemented houses (14%) and huts (12%) where as 
in mixed dwellings highest number were collected from clay houses (19%) followed by 
cemented houses (18%) and huts (15%). 
Cx. vishnui 
Cx. vishnui were recorded (Table: 4.3), more numbers from clay houses (21%) 
which was highest, than after huts (18%) and cemented houses (15%) among human 
dwellings where as in mixed dwellings highest number were collected from clay houses 
(19%) followed by cemented houses (14%) and huts (13%) which was lowest. 
4.3 Outskirt mosquito larval density 
Ae. aegypti 
In the year 2006-07, average outskirt larval density of Ae. aegypti was recorded 
(Table: 4.5, Fig. 4.1) peak during Aug-06 (3.26) and Sept-07 (3.02) and lowest during 
May-06 (0.07) and May- (0.0). Village-wise average larval density of Ae. aegypti was 
recorded (Table: 4.5, Fig. 4.1) highest in Kalipat Aug-06 (5.36) and Metoda Aug-07 
(4.16) and lowest was recorded (0.0) during May-06 &07. Histogram and piechart of 
average annual larval density of this speices is shown in Fig. 4.49 and 4.50. 
 46
Ae. vittatus 
Average larval density of Ae. vittatus was recorded (Table: 4.6, Fig. 4.2) highest 
level during 2006 in September (2.99) and  2007 in September (2.44) and lowest was 
recorded during May-06 (0.0) and May-07(0.01). Village-wise average larval density of 
Ae. vittatus was recorded (Table: 4.6, Fig. 4.2) highest in Naranka Sept-06 (3.84) and 
Metoda sept-07 (3.80) and lowest was recorded in May-06 and 07 (0.0) among villages. 
Histogram and piechart of average annual larval density of this speices is shown in Fig. 
4.49 and 4.50. 
An. stephensi   
A peak in average larval density of An. stephensi was recorded (Table: 4.7, Fig. 
4.3) during Sept-06 (1.65) and Aug-07(1.77) and lowest during March-06 (0.37) and 
May-07 (0.22). Village- wise average larval density (Table: 4.7, Fig. 4.3), highest was 
recorded in Naranka Sept-06 (2.76) and Madhapar Sept-07(2.36) and lowest average 
larval density was recorded in Kankot Apr-06(0.0) and Metoda Mar-07 (0.10). Histogram 
and piechart of average annual larval density of this speices is shown in Fig. 4.49 and 
4.50. 
An. annularis 
Average larval density of An. annularis was recorded (Table: 4.8, Fig. 4.4) highest 
during Sept-06 (2.04) and Sept-07(1.84) and lowest level during May-06 (0.46) Dec-07 
(0.58). Village- wise average larval density was recorded (Table: 4.8, Fig. 4.4) highest in 
Madhapar Sept-06 (2.34) and Aug-07 (2.33), where as lowest was recorded in Ronki 
Janu-06 (0.09) and Kankot Dec-07 (0.10).  Histogram and piechart of average annual 
larval density of this speices is shown in Fig. 4.49 and 4.50. 
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An. culicifacies  
Average larval density of An. culicifacies was recorded (Table: 4.9, Fig. 4.5) in 
peak during Sept-06 (4.15) and Sept-07 (4.05) with sudden rise and lowest level in May-
06 (0.80) and May-07 (0.86). Village-wise larval density of An. culicifacies was recorded 
(Table: 4.9, Fig. 4.5) highest in Madhapar Aug-06 (6.0) and Metoda Sept-07 (4.83) and 
lowest was recorded in Ronki May-06 (0.33) and May-07 (0.10). Histogram and piechart 
of average annual larval density of this speices is shown in Fig. 4.49 and 4.50. 
An. subpictus 
A peak with sudden rise in average larval density of An. subpictus was recorded 
(Table: 4.10, Fig. 4.6) during Sept-06 (5.85) and Aug-07 (5.66). After September overall 
average larval density decreased and reached to lowest level during May-06 (1.24) and 
Dec-07 (1.30). Village- wise average larval density recorded (Table: 4.10, Fig. 4.6) 
highest in Naranka Aug-07(7.98) and Kankot Sept-07 (8.0), where as lowest average 
larval density was recorded in Ronki April-06 (0.60) and Ronki May-07 (0.30) among all 
villages. Histogram and piechart of average annual larval density of this speices is shown 
in Fig. 4.49 and 4.50. 
An. vagus 
A peak in average larval density of An. vagus was recorded (Table: 4.11, Fig. 4.7) 
during Sept-06 (3.95), Aug-07 (3.21) and lowest level during May-06 (0.80) and Apr-07 
(0.67). Village- wise average larval density was recorded (Table:  4.11, Fig. 4.7) highest 
in Ronki, Sept-06 (4.83) and Madhapar Sept-07 (4.91), where as lowest average larval 
density was recorded in Naranka may-06 (0.18) and May-07 (0.11) among all the 
villages. Histogram and piechart of average annual larval density of this speices is shown 
in Fig. 4.49 and 4.50. 
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Ar. obturbans 
Average larval density of Ar. obturbans was recorded (Table: 4.12, Fig. 4.8) peak 
during Sept-06 (4.02) and Aug-07 (2.66) and lowest during Apr-06 (0.67) and May-07 
(0.40). Village-wise average larval density of Ar. obturbans was recorded (Table: 4.12, 
Fig. 4.8) highest in Ronki Sept-06 (4.83) and Kalipat Aug-07 (3.52) where as lowest was 
recorded in Naranka May-06 (0.18) and May-07 (0.11). Histogram and piechart of 
average annual larval density of this speices is shown in Fig. 4.49 and 4.50. 
Cx. quinquefasciatus 
A peak with gradual increase from May average larval density of Cx. 
quinquefasciatus recorded in (Table: 4.13, Fig. 4.9) Sept-06 (5.27) and Sept-07 (5.17) and 
lowest during May-06 (1.15) and May-07 (1.41). Average village-wise larval density of 
Cx. quinquefasciatus (Table: 4.13, Fig. 4.9) was highest in Madhapar Oct-06 (8.37) and 
Sept-07 (6.84), where lowest was recorded in kankot May-06 (0.32) and Sokhada May-07 
(0.30) among all villages. Histogram and piechart of average annual larval density of this 
speices is shown in Fig. 4.49 and 4.50. 
Cx. tritaeniorhynchus 
In average larval density of Cx. tritaeniorhynchus was recorded (Table 4.14, Fig. 
4.10) highest level during Sept-06 (5.13) and Sept-07 (5.79). Lowest was recorded from 
May-06 (1.10) and May-07 (1.76). Village-wise average larval density was recorded 
(Table. 4.14, Fig. 4.10) highest in Madhapar Aug-06 (8.10) Sept-07 (8.20) and lowest was 
in Naranka Mar-06 (0.55) and Kankot Apr-07 (0.40) of Cx. tritaeniorhynchus. Histogram 
and piechart of average annual larval density of this speices is shown in Fig. 4.49 and 
4.50. 
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Cx. Univittatus 
A peak in average larval density of Cx. univittatus (Table: 4.15, Fig. 4.11) was 
recorded during Sept-06 (0.78) and Sept-07 (0.86) and lowest level during April-06 (0.10) 
and Apr-07 (0.06). Considering village-wise average larval density of Cx. univittatus was 
recorded (Table: 4.15, Fig. 4.11) highest in Ronki Sept-06 (1.22), and Madhapar Sept-07 
(1.26). And lowest larval density was recorded in Metoda May-06 (0.00) and Kankot and 
Metoda March-April (0.00) among all villages. Histogram and piechart of average annual 
larval density of this speices is shown in Fig. 4.49 and 4.50. 
Cx. vishnui 
In average larval density of Cx. vishnui was (Table: 4.16, Fig. 4.12) recorded peak 
during Sept-06 (1.64) and Sept-07 (2.14) and lowest level was during May-06 (0.43) and 
Dec-07 (0.41). Village-wise average larval density was recorded (Table: 4.16, Fig. 4.12) 
highest in Kankot Sept-06 (2.07) and Kalipat Sept-07 (2.66) and lowest was recorded in 
Sokhda May-06 (0.10) and Kankot April-07 (0.10). Histogram and piechart of average 
annual larval density of this speices is shown in Fig. 4.49 and 4.50. 
4.4 Domestic mosquito larval densities 
Ae. aegypti 
In the year 2006 and 2007, average domestic larval density of Ae. aegypti was 
recorded (Table: 4.17, Fig. 4.13) peak during Sept-06 (1.22) and Aug-07 (0.87) and 
lowest during May-06 (0.02) and Mar-07 (0.01). Village-wise average larval density of 
Ae. aegypti (Table: 4.17, Fig. 4.13) was recorded highest in Kankot Sept-06 (1.87) and 
Ronki Aug-07 (1.23). Where as lowest average larval density of this species was recorded 
mostly (0.00) in April to May. Histogram and piechart of average annual larval density of 
this speices is shown in Fig. 4.51 and 4.52. 
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Ae. vittatus 
 Average larval density of this speices was recorded highest (Table: 4.18, Fig. 
4.14) during Sept-06 (0.74) and 2007 Sept-07 (0.55) and lowest was recorded during 
May-06 (0.0) and May-07(0.0). Village-wise average larval density of Ae. vittatus (Table. 
4.18, Fig: 4.14) highest was recorded in Kankot Aug-06 (1.08) and Metoda Oct-07 (0.82) 
and lowest was recorded during april – may in the year 2006 and 2007 among all villages 
during. Histogram and piechart of average annual larval density of this speices is shown 
in Fig. 4.51 and 4.52. 
An. stephensi  
A peak in average larval density of An. stephensi was recorded (Table: 4.19, Fig. 
4.15) during Sept-06 (1.0) and Sept-07 (0.96) and lowest during May-06 (0.14) and Dec- 
(0.14). Considering village wise average larval density (Table: 4.19, Fig. 4.15) highest 
was recorded in Naranka Sept-06 (1.26) and Metoda Sept-07(1.28) and lowest was 
recorded in Kankot, Metoda and Naranka May-06 (0.00) and in Kankot and Naranka 
May-07 (0.00) during summer. Histogram and piechart of average annual larval density 
of this speices is shown in Fig. 4.51 and 4.52. 
An. annularis 
A rise in average larval density of An. annularis was recorded (Table: 4.20, Fig. 
4.16) during Octo-06 (0.85) and Aug-07(0.75), which was highest and lowest level was 
during May-06 (0.16) and Dec-07 (0.13). Village wise average larval density in (Table: 
4.20, Fig. 4.16) Ronki Sept-06 (1.50) and Aug-07 (1.20) recorded highest, where as 
lowest was recorded in Kankot May-06 (0.0) and Sokhda Dec-07 (0.0) among all the 
villages. Histogram and piechart of average annual larval density of this speices is shown 
in Fig. 4.51 and 4.52. 
 
 51
An. culicifacies 
Average larval density of An. culicifacies (Table: 4.21, Fig. 4.17) recorded peak 
during Octo-06 (1.55) and Sept-07 (1.39) with sudden rise and lowest level in May-
06(0.38) and Feb-07 (0.44). Considering village wise larval density of An. culicifacies 
(Table: 4.21, Fig. 4.17) highest was recorded in Metoda Oct-06 (2.80) and Ronki Sept-07 
(1.96) and lowest was recorded in Metoda May-06 (0.20) and Kankot May-07 (0.09) 
among all villages. Histogram and piechart of average annual larval density of this 
speices is shown in Fig. 4.51 and 4.52. 
An. subpictus 
Average larval density of An. subpictus was recorded (Table: 4.22, Fig. 4.18) 
highest during Sept-06 (0.85) and Sept-07 (0.16) and lowest level during May-06 (1.24) 
and Feb-07 (0.13). Village wise (Table: 4.22, Fig. 4.18) recorded highest average larval 
density in Ronki Oct-07 (1.0) and Sept-07 (1.22), where as lowest was recorded in May-
06, 07 near nill among all the villages. Histogram and piechart of average annual larval 
density of this speices is shown in Fig. 4.51 and 4.52. 
An. vagus 
Average larval density of An. vagus was recorded (Table: 4.23, Fig. 4.19) during 
Jul-06 (0.23), Aug-07 (0.27) which was highest and lowest level during November to 
May (0.0). Village wise average larval density was recorded (Table: 4.23, Fig. 4.19) 
highest in Kalipat Aug-06 (0.60) and Kankot Sept-(0.25), where as lowest was recorded 
in month of November to May among all the villages were near (0.0). Histogram and 
piechart of average annual larval density of this speices is shown in Fig. 4.51 and 4.52. 
Ar. obturbans 
A peak Average larval density of Ar. obturbans (Table: 4.24, Fig. 4.20) was 
recorded during Sept-06 (2.27) and Aug-07 (1.24) and lowest during May-06 (0.35) and 
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May-07 (0.51) .Village wise average larval density of Ar. obturbans (Table: 4.24, Fig. 
4.20) was recorded highest in Ronki Sept-06 (3.0) and Madhapar  Sept-07 (2.52) and 
lowest was recorded in Kalipat May-06 (0.13) and May-07 (0.04). Histogram and 
piechart of average annual larval density of this speices is shown in Fig. 4.51 and 4.52. 
Cx. quinquefasciatus 
Average larval density of this speices (Table: 4.25, Fig. 4.21) recorded highest 
during Oct-06 (2.56) and Sept-07 (2.30 and lowest during May-06 (1.02) and Jan-07 
(1.03). Village wise larval density of Cx. quinquefasciatus (Table: 4.25, Fig. 4.21) was 
highest in Sokhda Oct-06 (3.62) and Kankot Sept-07 (3.29), where as lowest of this 
species was recorded in Sokhada May-06 (0.32) and Kankot Mar-07 (0.78). Histogram 
and piechart of average annual larval density of this speices is shown in Fig. 4.51 and 
4.52. 
Cx. tritaeniorhynchus 
Average larval density of Cx. tritaeniorhynchus was recorded (Table: 4.26, Fig. 
4.22) highest level during Oct-06 (3.13) and Sept-07 (2.73) and lowest during May-06 
(1.10) and Jan-07 (0.67). Village wise average larval density was recorded (Table: 4.26, 
Fig. 4.22) highest in Sokhda Oct-06 (4.40) and Sokhda Aug-07 (3.40) and lowest in 
Sokhda Apr-06 (0.50) and Naranka May-07 (0.40). Histogram and piechart of average 
annual larval density of this speices is shown in Fig. 4.51 and 4.52. 
Cx. univittatus 
A sudden rise in average larval density of Cx. univittatus (Table: 4.27, Fig. 4.23) 
was recorded highest during Sept-06 (0.59) and Sept-07 (0.53) and lowest level during 
Mar-06 (0.13) and May-07 (0.09). Village wise average larval density of Cx. univittatus 
was recorded (Table: 4.27, Fig. 4.23) highest in Madhapar Sept-06 (0.95) and Dec-07 
(0.70) and lowest was recorded in May-April-06 and 07 near to (0.0) among all villages. 
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Histogram and piechart of average annual larval density of this speices is shown in Fig. 
4.51 and 4.52. 
Cx. vishnui 
A peak average larval density of Cx. vishnui (Table: 4.28, Fig. 4.24) was recorded 
during Sept-06 (0.95) and Sept-07 (0.91) and lowest level during May-06 (0.23) and 
May-07 (0.0). village wise average larval density of Cx. vishnui (Table: 4.28, Fig. 4.24) 
was recorded highest in Kankot Sept-06 (1.35) and Ronki Sept-07 (1.20) and lowest was 
recorded in Madhapar May-06 (0.10) and Kankot May-07 (0.0). Histogram and piechart 
of average annual larval density of this speices is shown in Fig. 4.51 and 4.52. 
4.5 Adult mosquito densities (Man per Hour Density-MHD) 
Ae. aegypti 
A peak average adult density of this speices was (Table: 4.29, Fig. 4.25) highest 
during Sept-06 (8.54) and Oct-07 (9.05) and lowest level during May-06 (0.00) and April-
May-07 (0.0). Village-wise average larval density of Ae. aegypti (Table: 4.29, Fig. 4.25) 
was recorded highest in Kalipat Sept-06 (11.54) and Kalipat Oct-07 (12.44) and lowest 
was recorded from April-May-06 and 07 (0.00) among all villages. Histogram and 
piechart of average annual larval density of this speices is shown in Fig. 4.53 and 4.54. 
Ae. vittatus 
Average adult density of Ae. vittatus (Table: 4.30, Fig. 4.26) recorded peak during 
Sept-06 (8.11) and Aug-07 (6.09) and lowest during April-May-06 and 07 (0.00). village 
wise average adult density of Ae. vittatus (Table: 4.30, Fig. 4.26), highest was recorded 
from Kalipat Sept-06 (9.78) and Kalipat sept-07 (8.23) where as lowest average adult 
density of Ae. vittatus was recorded from April-May-06 and 07 (0.00) among all villages. 
Histogram and piechart of average annual larval density of this speices is shown in Fig. 
4.53 and 4.54. 
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An. stephensi  
Average adult density (Table: 4.31, Fig. 4.27) of An. stephensi peak during Sept-
06 (3.62) and Sept-07 (3.40) and lowest was recored during May-06 (0.91) and May-07 
(0.80). Village wise average adult density of An. stephensi (Table: 4.31, Fig. 4.27), 
highest was recorded in Metoda Aug-06 (4.00) and Metoda Aug-07 (5.33) where as 
lowest was recorded in Kankot May-06 (0.60) and Naranka May-07 (0.40). Histogram 
and piechart of average annual larval density of this speices is shown in Fig. 4.53 and 
4.54. 
An. annuilaris 
Average adult density of this speices was recorded (Table: 4.32, Fig. 4.28) peak 
during Sept-06 (3.15) and Sept-07 (3.28) and lowest during April-06 (0.39) and May-07 
(0.46). Village wise average adult density of An. annuilaris (Table: 4.32, Fig. 4.28) was 
recorded highest in Kankot Sept-06 (4.44) and Kalipat Sept-07 (4.00) where as lowest 
was recorded in Metoda March-06 (0.09) and Naranka May-07 (0.20). Histogram and 
piechart of average annual larval density of this speices is shown in Fig. 4.53 and 4.54. 
An. culicifacies 
Average adult density of An. culicifacies (Table: 4.33, Fig. 4.29) was peak during 
Sept-06 (8.98) and Aug-07 (9.30) and lowest during May-06 (3.46) and April-07 (3.03). 
Village wise average adult density of An. culicifacies (Table: 4.33, Fig. 4.29 recorded 
highest in Naranka Sept-06 (11.09) and Naranaka Aug-07 (12.44) where as recorded 
lowest in Kankot May-06 (2.00) and Kalipat May-07 (2.03) of this species. Histogram 
and piechart of average annual larval density of this speices is shown in Fig. 4.53 and 
4.54. 
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An. subpictus 
Average adult density An. subpictus was recorded highest (Table: 4.34, Fig. 4.30) 
during Sept-06 (15.48) and Sept-07 (15.11) and lowest during May-06 (7.47) and May-07 
(5.98). Considering village wise average adult density (Table: 4.34, Fig. 4.30) of An. 
subpictus was recored highest in Madhapar Sept-06 (20.44) and Naranka Oct-07 (20.89) 
lowest was recorded in Madhapar May-06 (4.20) and Ronki May-07 (3.11). Histogram 
and piechart of average annual larval density of this speices is shown in Fig. 4.53 and 
4.54. 
An. vagus 
Average adult density An. vagus was recorded highest (Table: 4.35, Fig. 4.31) 
during Oct-06 (1.81) and Sept-07 (1.74) and lowest during May-06 (0.11) and May-07 
(0.15). Village wise average adult density (Table: 4.35, Fig. 4.31) of An. vagus was 
recorded highest in Ronki Oct-06 (2.05) and kankot Sept-07 (2.22) where as lowest was 
recorded in April-May-06 and 07 (0.00) near nill among all villages. Histogram and 
piechart of average annual larval density of this speices is shown in Fig. 4.53 and 4.54. 
Ar. obturbans 
Average adult density of Ar. obturbans (Table: 4.36, Fig. 4.32) was highest peak 
during Sept-06 (6.70) and Sept-07 (6.21) and lowest during May-06 (1.24) and Jan-07 
(1.19). Village wise average adult density of Ar. obturbans (Table: 4.36, Fig. 4.32) was 
recorded highest in Madhapar Sept-06 (7.90) and Kalipat sept-07 (7.51) where as lowest 
was recorded in Kankot May-06 (0.75) and Sokhada May-07 (0.60). Histogram and 
piechart of average annual larval density of this speices is shown in Fig. 4.53 and 4.54. 
Cx. quinquefasciatus 
Average adult density of Cx. quinquefasciatus (Table: 4.37, Fig. 4.33) was 
recorded peak during Sept-06 (24.25) and Aug-07 (24.41) and reached to lowest during 
 56
May-06 (13.67) and May-07 (12.22). Village wise average adult density of Cx. 
quinquefasciatus (Table: 4.37, Fig. 4.33) was recorded highest in Naranka Sept-06 
(28.27) and Sept-07 (28.20) and lowest was recorded from Naranka May-06 (9.78) and 
Naranka May-07 (10.40). Histogram and piechart of average annual larval density of this 
speices is shown in Fig. 4.53 and 4.54. 
Cx. tritaeniorhynchus 
Average adult density of Cx. tritaeniorhynchus was recorded (Table: 4.38, Fig. 
4.34) peak during Sept-06 (17.42) and Sept-07 (17.50) and lowest May-06 (7.74) and 
May-07 (7.0). Village wise average adult density of Cx. tritaeniorhynchus (Table. 4.38, 
Fig. 4.34), highest was recorded from Kankot Sept-06 (19.00) and Naranka Sept-07 
(20.00), where as lowest was recorded in Sokhada May-06 (6.20) and Kalipat May-07 
(5.40). Histogram and piechart of average annual larval density of this speices is shown in 
Fig. 4.53 and 4.54. 
Cx. univittatus 
Average adult density of Cx. univittatus was (Table: 4.39, Fig. 4.35) peak during 
Sept-06 (3.71) and Sept-07 (3.28) and lowest during May-06 (0.49) and Mar-07 (0.59). 
Village wise average adult density of this species (Table: 4.39, Fig. 4.35) was recorded 
highest in Ronki Sept-06 (4.45) and Kankot sept-07 (3.94) where as lowest was recorded 
in Kankot May-06 (0.20) and Sokhada May-07 (0.28) Histogram and piechart of average 
annual larval density of this speices is shown in Fig. 4.53 and 4.54. 
Cx. vishnui 
Average adult density of Cx. vishnui (Table: 4.40, Fig. 4.36) was highest during 
Sept-06 (5.31) and Sept-07 (4.88) and lowest during May-06 (1.05) and May-07 (0.96). 
Village wise average adult density of this species (Table. 4.40, Fig. 4.36) was recorded 
highest in Naranka Sept-06 (6.00) and Ronki Sept-06 (6.22) where as lowest was 
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recorded in Sokhada May-06 (0.44) and Naranka May-07 (0.28). Histogram and piechart 
of average annual larval density of this speices is shown in Fig. 4.53 and 4.54. 
4.6 Seasonal environmental factor effects on mosquitoes 
Month wise average adult density (Man per Hour Density-MHD) of Ae.aegypti, 
Ae.vittatus, An. stephensi, An. annularis, An.culicifacies, An. subpictus, An. vagus, Ar. 
obturbans, Cx. quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus, Cx. vishnui was 
compared with climatic factors like monthly total rain fall and monthly average 
temperature. The results refelected as the rainfall as a major environmental factor which 
effect adult mosquito density and also overcomes the effect of temperature.   
Average adult density of Ae. aegypti and Ae. Vittatus (Fig. 4.45) was recoded 
highest during Sept-06 (8.54 and 8.11) and Oct-07 (9.05 and 6.09) during this month total 
rainfall was 13.40cm and 0.0cm and average temperature was 280C and 290C. Lowest 
average adult density of Ae. aegypti and Ae. vittatus (Fig. 4.45) was recoded during May-
06 (0.0 and 0.0) and May-07 (0.0 and 0.0) during May average temperature was 330C and 
340C and with no rainfall.   
Average adult density of An. stephensi, An. annularis, An.culicifacies, An. 
subpictus and An. vagus (Fig. 4.46) was recoded highest during Sept-06 (3.62, 3.15, 8.98, 
15.48 and 1.81) and Sept-07 (3.40, 3.28, 9.30, 15.11 and 1.74) during this month total 
rainfall was 13.40cm and 4.10cm and average temperature was 280C and 280C. Lowest 
average adult density of An. stephensi, An. annularis, An.culicifacies, An. subpictus and 
An. vagus (Fig. 4.46) was recoded during May-06 (0.91, 0.39, 3.46, 7.91 and 0.10) and 
May-07 (0.0, 0.80, 0.46, 3.03, 5.98 and 0.15) during this month average temperature was 
330C and 340C and with no rainfall.   
Average adult density of Ar. obturbans (Fig. 4.47) was recoded highest during 
July-06 (6.70) and Sept-07 (6.21) during this month total rainfall was 5.70cm and 4.10cm 
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and average temperature was 280C and 280C. Lowest average adult density of Ar. 
obturbans (Fig. 4.47) was recoded during May-06 (1.24) and May-07 (1.19) during May 
average temperature was 330C and 340C and with no rainfall.   
Average adult density of Cx. quinquefasciatus, Cx. tritaeniorhynchus, 
Cx.univittatus and Cx. vishnui (Fig. 4.48) was recoded highest during Sept-06 (24.25, 
17.42, 3.31 and 5.31) and Sept-07 (24.41, 17.50, 3.28 and 4.88) during this month total 
rainfall was rceorded 13.40cm and 4.10cm and average temperature was 280C and 280C. 
Lowest average dult density of Cx. quinquefasciatus, Cx. tritaeniorhynchus, 
Cx.univittatus and Cx. vishnui (Fig. 4.46) was recoded during May-06 (13.67, 7.74, 0.49 
and 01.05) and May-07 (12.12, 7.0, 0.59 and 0.96) during May average temperature was 
330C and 340C and with no rainfall.   
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Table: 4.1 Mosquito species larvae breeding preference (in percent) in various habitats in the rural areas around Rajkot city during 2006-07 
*Cement, Plastic, Metal, **with varying water storage capacity. ***Surface ditches drainage water 
 
Aedes Anopheles 
Breeding Habitats 
Ae. aegypti Ae. vittatus An. stephensi An. subpictus An.annularis An. culicifacies An.vagus 
Domestic (man-made, artificial) 
Concrete tanks,        
At Ground 14% 12% 50% 1% 4% 3% 3% 
Overhead 6% 8% 6% 2% 1% 4% 2% 
Earth pots - - 4% 3% 7% - 3% 
 Cattle shed - - 3% 24% 16% - 25% 
Underground - - - - - - - 
Barrels* 10% 23% 18% 1% 4% 1% 1% 
Small vessels** 68% 54% 8% 5% 8% - 5% 
Outskirt  
Chekdam - - - 11% 10% 56% 11% 
Rivers - - - 7% 4% 9% 7% 
Rain Pools - - - 16% 19% 17% 16% 
Stagnant waste water 2% - 4% 20% 22% 10% 19% 
Drainage*** - 3% 7% 10% 5% - 8% 
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Table: 4.2 Mosquito species larvae breeding preference (in percent) in various habitats in the rural areas around Rajkot city during 2006-07 
Armigeres Culex 
Breeding Habitats 
Ar. obturbans Cx. quinquefasciatus Cx. tritaeniorhynchus Cx. vishnui cx.univittatus 
Domestic (man-made, artificial) 
Concrete tanks,      
At Ground - 5% - 1% 1% 
Overhead - 8% -  2% 
Earth pots - 4% 2%  3% 
Cattle shed 1%  1%  60% 
Underground - - -  - 
Barrels* - - - 3% 1% 
Small vessels** - - - - 5% 
Outskirt 
Chekdam - 16% - -  
Rivers 5% 8% 13% 10%  
Rain Pools 7% 13% 8% 4%  
Stagnant waste water 23% 46% 19% 22% 18% 
Drainage*** 64% - 57% 60% 10% 
*Cement, Plastic, Meta, **with varying water storage capacity. ***Surface ditches drainage water 
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Table: 4.3 Day time resting habitat preference (in percent) of adult mosquito species in the rural areas around Rajkot city during 2006-07 on the 
bases of adult collection. 
Aedes Anopheles 
Resting Habitats 
Ae. aegypti Ae. vittatus An. stephensi An. subpictus An.annularis An. culicifacies An.vagus 
Human Dwellings Houses without cattle 
Cemented Houses 10% 21% 10% 9% 6% 2% 1% 
Clay Houses 24% 23% 12% 14% 11% 6% 7% 
Huts 32% 16% 21% 16% 17% 12% 30% 
Mixed Dwellings Houses with Cattle 
Cemented houses 12% 9% 11% 8% 10% 8% 15% 
Clay Houses 8% 14% 30% 31% 25% 44% 19% 
Huts 14% 17% 16% 22% 31% 28% 28% 
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Table: 4.4 Day time resting habitat preference (in percent) of adult mosquito species in the rural areas around Rajkot city during 2006-07 on the 
bases of adult collection. 
Armigeres Culex 
Resting Habitats 
Ar. obturbans Cx. quinquefasciatus Cx. tritaeniorhynchus Cx. vishnui cx. univittatus 
Human Dwellings Houses without cattle 
Cemented Houses 11% 20% 12% 15% 14% 
clay Houses 15% 18% 16% 21% 22% 
Huts 21% 15% 19% 18% 12% 
Mixed Dwellings Houses with Cattle 
Cemented Houses 18% 19% 16% 14% 18% 
clay Houses 13% 16% 20% 19% 19% 
Huts 22% 12% 17% 13% 15% 
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Table: 4.5 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Aedes aegypti of villages surveyed around Rajkot city during 2006-07 
(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.33 0.67 1.16 1.05 0.98 0.56 0.15 0.70 
Feb-06 0.17 0.21 0.10 0.46 0.23 0.41 0.24 0.26 
Mar-06 0.50 0.23 0.14 0.05 0.38 0.21 0.00 0.21 
Apr-06 0.10 0.10 0.00 0.00 0.10 0.06 0.00 0.05 
May-06 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.07 
Jun-06 1.81 0.00 0.00 0.00 2.33 0.00 0.20 0.62 
Jul-06 3.00 3.30 0.31 2.34 1.00 4.40 1.33 2.25 
Aug-06 3.82 3.50 5.36 2.82 1.18 5.13 1.00 3.26 
Sep-06 3.50 4.33 3.00 3.06 2.67 1.32 3.16 3.00 
Oct-06 0.83 0.42 1.17 3.00 1.16 0.35 0.50 1.06 
Nov-06 1.00 0.13 1.00 0.22 0.14 0.11 0.09 0.38 
Dec-06 0.32 0.10 0.83 0.02 0.08 0.10 0.11 0.24 
Jan-07 0.50 0.34 0.41 0.01 0.13 0.09 0.16 0.23 
Feb-07 0.32 0.28 0.32 0.02 0.11 0.02 0.15 0.18 
Mar-07 0.03 0.00 0.10 0.00 0.00 0.15 0.10 0.05 
Apr-07 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.01 
May-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-07 0.82 0.00 0.34 0.00 0.00 0.00 0.00 0.17 
Jul-07 3.28 3.15 3.03 1.66 1.55 2.14 1.50 2.33 
Aug-07 3.84 4.16 3.16 2.03 3.24 2.86 1.83 3.02 
Sep-07 3.16 2.00 3.00 1.33 0.69 1.60 3.34 2.16 
Oct-07 3.83 1.35 3.34 1.18 0.13 0.35 0.43 1.51 
Nov-07 1.50 0.22 1.32 1.50 0.24 0.20 0.86 0.83 
Dec-07 0.32 0.64 0.10 0.10 0.05 0.15 0.50 0.26 
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Table: 4.6 Month wise outskirt larval density (LD) per litre of sample water of Aedes 
vittatus of villages surveyed around Rajkot city during 2006-07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.10 0.12 1.52 0.21 0.33 0.54 0.21 0.43 
Feb-06 0.11 0.10 1.00 0.36 0.15 0.14 0.32 0.31 
Mar-06 0.00 0.00 0.00 0.20 0.00 0.12 0.00 0.05 
Apr-06 0.00 0.00 0.21 0.10 0.00 0.00 0.00 0.04 
May-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-06 1.16 0.00 0.00 0.00 1.58 0.00 0.00 0.39 
Jul-06 3.00 2.33 0.18 1.68 1.32 1.84 1.67 1.72 
Aug-06 3.34 2.65 3.28 3.00 1.95 2.00 1.77 2.57 
Sep-06 3.16 3.67 3.66 2.34 2.00 2.29 3.83 2.99 
Oct-06 1.18 0.62 1.28 1.32 1.83 0.54 0.55 1.05 
Nov-06 0.35 0.00 0.86 0.21 0.14 0.19 0.10 0.26 
Dec-06 0.50 0.00 0.67 0.12 0.00 0.12 0.09 0.21 
Jan-07 0.20 0.15 0.59 0.10 0.00 0.10 0.11 0.18 
Feb-07 0.10 0.16 0.10 0.00 0.00 0.07 0.20 0.09 
Mar-07 0.09 0.00 0.39 0.00 0.00 0.04 0.08 0.09 
Apr-07 0.00 0.00 0.00 0.00 0.00 0.00 0.12 0.02 
May-07 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.01 
Jun-07 0.50 0.00 0.17 0.00 0.00 0.00 0.00 0.10 
Jul-07 3.19 2.91 3.10 2.32 1.11 1.00 1.54 2.17 
Aug-07 3.51 3.83 3.09 1.62 1.31 1.70 2.00 2.44 
Sep-07 3.35 3.00 2.50 1.82 1.63 2.00 2.83 2.45 
Oct-07 0.67 1.00 2.00 1.00 0.40 0.51 0.76 0.91 
Nov-07 0.34 0.36 1.50 0.98 0.14 0.25 1.07 0.66 
Dec-07 0.25 0.21 0.10 0.20 0.11 0.12 0.10 0.16 
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Table: 4.7 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Anopheles stephensi  of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.83 0.35 0.67 1.00 0.30 0.34 0.50 0.57 
Feb-06 1.16 0.21 1.00 1.34 0.14 0.25 0.48 0.65 
Mar-06 0.37 0.82 0.34 0.00 0.20 0.14 0.73 0.37 
Apr-06 0.00 0.50 1.00 0.31 0.32 0.67 1.00 0.54 
May-06 0.17 0.32 0.55 0.40 0.52 0.51 0.54 0.41 
Jun-06 0.31 0.50 0.30 0.15 0.83 1.48 0.39 0.57 
Jul-06 0.67 1.34 0.83 1.00 0.67 1.82 0.31 0.95 
Aug-06 0.50 1.50 1.14 1.36 0.50 2.51 2.17 1.38 
Sep-06 1.80 2.16 0.58 1.10 0.55 2.59 2.76 1.65 
Oct-06 1.18 1.50 0.50 0.76 0.59 2.17 1.80 1.21 
Nov-06 0.50 1.00 0.33 0.67 0.34 1.00 1.00 0.69 
Dec-06 0.46 0.17 1.21 0.11 0.26 1.33 1.50 0.72 
Jan-07 0.39 0.21 0.60 0.13 0.36 1.21 1.00 0.56 
Feb-07 0.37 0.26 1.03 0.18 0.50 0.82 1.34 0.64 
Mar-07 0.34 0.10 1.43 0.50 0.12 1.33 1.68 0.79 
Apr-07 1.19 0.12 0.83 1.00 0.50 1.14 1.74 0.93 
May-07 0.16 0.16 0.11 0.20 0.21 0.23 0.50 0.22 
Jun-07 0.34 0.36 0.89 0.33 0.50 0.31 0.67 0.48 
Jul-07 1.50 1.50 1.22 1.50 0.43 1.67 1.83 1.38 
Aug-07 1.91 2.00 1.50 1.60 1.88 1.82 1.67 1.77 
Sep-07 1.16 1.80 2.00 1.30 0.97 2.36 1.58 1.60 
Oct-07 0.66 0.85 1.45 1.00 0.84 0.61 0.98 0.91 
Nov-07 0.15 0.50 0.67 0.83 0.31 0.81 0.69 0.57 
Dec-07 0.18 0.70 0.33 0.50 0.30 0.67 0.44 0.45 
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Table: 4.8 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Anopheles annularis of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.00 0.98 1.52 1.06 0.09 0.50 2.00 1.01 
Feb-06 0.30 1.83 1.33 0.13 0.10 0.24 1.56 0.79 
Mar-06 0.50 0.67 1.04 0.18 0.15 0.20 1.32 0.58 
Apr-06 0.41 0.15 0.33 0.67 0.11 0.96 1.29 0.56 
May-06 0.40 0.44 0.16 0.33 0.74 1.00 0.15 0.46 
Jun-06 1.43 1.29 1.14 1.31 1.66 1.33 1.34 1.37 
Jul-06 1.66 1.19 1.49 2.02 1.85 1.67 1.93 1.69 
Aug-06 2.15 1.84 1.50 2.07 1.58 1.40 1.79 1.76 
Sep-06 1.83 2.17 2.00 1.83 1.81 2.34 2.33 2.04 
Oct-06 1.40 1.83 1.00 1.33 1.00 1.33 1.83 1.39 
Nov-06 0.65 0.42 0.86 0.56 0.50 1.50 0.31 0.68 
Dec-06 0.56 0.14 1.00 1.00 0.30 0.56 0.40 0.57 
Jan-07 1.00 0.51 0.78 0.35 0.70 1.05 0.50 0.70 
Feb-07 0.68 0.35 0.93 0.31 0.40 0.48 0.73 0.55 
Mar-07 0.50 0.15 0.79 0.34 0.11 0.90 0.50 0.47 
Apr-07 0.73 0.00 0.84 0.32 0.00 0.67 0.07 0.38 
May-07 0.10 0.50 0.00 0.50 0.13 0.10 0.30 0.23 
Jun-07 1.00 0.20 1.78 0.16 0.10 0.16 1.44 0.70 
Jul-07 1.67 1.33 1.83 1.80 0.50 1.50 1.52 1.45 
Aug-07 1.30 1.64 1.34 1.83 0.91 2.33 2.00 1.63 
Sep-07 1.50 1.87 1.40 2.30 1.82 2.00 1.90 1.84 
Oct-07 2.00 1.00 0.68 2.00 0.67 1.00 1.84 1.31 
Nov-07 0.65 0.90 0.50 0.83 0.56 0.80 1.68 0.84 
Dec-07 0.10 0.60 1.00 0.81 0.40 0.40 0.78 0.58 
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Table: 4.9 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Anopheles culicifacies of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.00 0.87 1.84 1.25 0.67 0.58 2.42 1.23 
Feb-06 1.98 0.50 1.67 1.95 1.20 1.00 2.20 1.50 
Mar-06 0.50 1.50 1.35 0.31 0.33 0.96 1.00 0.85 
Apr-06 1.00 1.83 1.34 0.67 0.30 0.60 1.10 0.98 
May-06 0.36 1.09 1.00 0.98 0.40 0.67 1.15 0.80 
Jun-06 0.83 1.50 0.50 0.50 1.18 3.41 2.09 1.43 
Jul-06 2.67 4.00 1.14 2.34 2.00 3.50 2.33 2.56 
Aug-06 2.24 3.00 4.35 4.33 1.92 6.00 5.96 3.97 
Sep-06 5.07 5.96 3.83 3.00 4.65 2.67 3.90 4.15 
Oct-06 2.50 3.83 2.16 2.87 1.50 2.31 2.67 2.55 
Nov-06 1.00 2.00 1.33 2.00 1.33 1.00 2.00 1.52 
Dec-06 1.53 2.18 2.00 1.00 0.67 1.33 1.98 1.53 
Jan-07 0.67 1.50 1.83 0.50 0.80 0.87 1.78 1.14 
Feb-07 0.33 1.00 2.34 1.00 1.00 1.19 2.26 1.30 
Mar-07 0.50 0.29 1.83 2.00 0.36 0.67 2.37 1.15 
Apr-07 0.71 0.25 1.45 1.32 0.15 1.23 2.26 1.05 
May-07 1.00 0.32 1.00 1.08 0.10 0.56 1.98 0.86 
Jun-07 2.16 0.67 1.50 1.34 1.00 0.50 1.82 1.28 
Jul-07 4.50 2.33 3.83 3.00 1.24 2.18 4.33 3.06 
Aug-07 3.88 4.67 4.33 4.84 1.28 2.95 4.04 3.71 
Sep-07 4.50 5.67 4.50 3.86 1.97 4.14 3.70 4.05 
Oct-07 2.65 5.50 2.83 3.50 1.60 2.86 2.80 3.11 
Nov-07 2.15 1.33 1.36 1.00 0.83 2.00 2.10 1.54 
Dec-07 1.94 1.83 1.16 1.49 0.51 0.42 1.36 1.23 
 
 
 
 
 
 
 
 
 
 
 
 69
Table: 4.10 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Anopheles subpictus of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 3.16 2.33 2.64 1.67 1.90 1.50 4.29 2.50 
Feb-06 2.65 2.69 3.46 1.81 1.56 1.83 3.47 2.49 
Mar-06 1.80 1.98 2.95 1.20 0.96 2.30 2.40 1.95 
Apr-06 1.50 2.00 2.52 1.33 0.60 1.34 1.40 1.53 
May-06 1.10 1.67 1.67 1.09 0.69 1.42 1.06 1.24 
Jun-06 3.00 2.50 1.35 1.00 1.97 2.98 1.50 2.04 
Jul-06 3.52 3.53 3.49 3.83 1.70 5.20 5.55 3.83 
Aug-06 4.20 4.31 4.24 4.05 2.00 5.00 8.55 4.62 
Sep-06 7.67 6.50 5.20 4.33 2.97 6.30 7.98 5.85 
Oct-06 3.81 5.96 3.50 3.94 5.69 4.68 6.50 4.87 
Nov-06 2.95 6.00 2.71 2.80 2.20 2.83 6.00 3.65 
Dec-06 3.26 5.67 2.40 1.83 1.72 2.67 3.72 3.04 
Jan-07 2.00 2.00 2.00 1.94 1.36 2.00 2.10 1.91 
Feb-07 2.67 1.63 2.27 1.67 1.00 2.34 2.00 1.94 
Mar-07 1.75 1.91 2.65 2.02 0.80 2.17 2.46 1.97 
Apr-07 2.08 1.31 2.30 1.67 0.95 2.16 2.27 1.82 
May-07 1.50 1.30 1.35 1.37 0.30 1.80 2.00 1.38 
Jun-07 2.33 1.85 3.00 1.83 1.50 2.25 4.33 2.44 
Jul-07 6.33 4.83 5.03 4.67 1.33 3.50 5.20 4.41 
Aug-07 7.36 6.00 7.00 6.00 2.43 4.48 6.33 5.66 
Sep-07 6.33 8.00 6.00 4.73 2.80 2.67 5.90 5.20 
Oct-07 3.83 6.83 4.67 5.00 3.10 1.98 3.50 4.13 
Nov-07 3.50 4.83 1.50 2.00 2.00 1.11 2.00 2.42 
Dec-07 3.20 2.00 1.33 2.13 0.90 0.98 1.88 1.30 
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Table: 4.11 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Anopheles vagus of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.60 1.00 1.34 1.83 1.00 2.00 0.36 1.30 
Feb-06 1.83 1.32 1.56 1.20 1.50 1.88 0.39 1.39 
Mar-06 1.00 1.00 0.50 0.70 1.40 1.20 0.28 0.87 
Apr-06 1.48 0.66 0.39 0.65 1.33 1.20 0.20 0.85 
May-06 0.90 0.50 0.50 0.90 1.00 1.60 0.18 0.80 
Jun-06 1.50 1.32 1.83 0.50 3.17 2.34 0.60 1.61 
Jul-06 2.67 2.00 1.30 1.83 3.89 3.00 1.00 2.24 
Aug-06 3.69 2.80 3.50 3.81 4.00 2.84 0.83 3.07 
Sep-06 3.50 3.98 4.50 3.85 4.83 4.30 2.69 3.95 
Oct-06 2.42 3.83 2.33 2.59 2.67 2.36 2.07 2.61 
Nov-06 1.83 2.49 1.50 1.35 1.83 1.38 0.50 1.55 
Dec-06 1.49 1.51 1.79 0.84 1.00 1.50 0.65 1.26 
Jan-07 1.33 1.55 1.20 0.49 1.50 1.00 0.51 1.08 
Feb-07 0.84 1.30 1.31 0.67 1.60 1.20 0.32 1.03 
Mar-07 1.00 1.16 1.36 1.37 1.34 0.83 0.20 1.00 
Apr-07 0.89 1.00 0.50 0.34 0.66 0.95 0.33 0.67 
May-07 0.70 1.67 1.00 0.67 0.83 0.39 0.11 0.77 
Jun-07 2.00 1.30 1.33 2.30 1.90 1.67 0.25 1.54 
Jul-07 3.93 3.50 3.20 3.00 2.67 2.33 0.67 2.76 
Aug-07 3.88 4.52 3.50 2.90 3.45 3.20 1.00 3.21 
Sep-07 2.30 2.65 2.67 2.94 3.00 4.91 2.49 3.00 
Oct-07 1.83 1.33 3.00 1.83 1.50 4.04 1.39 2.13 
Nov-07 2.67 1.11 2.35 1.40 1.20 2.67 1.00 1.55 
Dec-07 1.36 1.00 1.34 1.00 0.67 1.83 0.14 1.04 
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Table: 4.12 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Armigeres obturbans of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.60 1.00 1.34 1.83 1.34 2.00 0.36 1.35 
Feb-06 1.66 1.33 1.56 1.20 1.50 1.93 0.39 1.37 
Mar-06 1.00 1.00 0.67 0.50 1.00 1.20 0.28 0.81 
Apr-06 0.55 0.67 0.56 0.67 1.01 1.01 0.20 0.67 
May-06 0.90 0.50 0.30 0.90 1.83 0.90 0.18 0.79 
Jun-06 1.50 1.31 1.83 0.50 3.20 2.33 0.67 1.62 
Jul-06 2.67 2.00 2.00 1.82 3.89 3.17 1.00 2.37 
Aug-06 2.00 2.82 3.50 3.80 4.00 2.83 0.81 2.83 
Sep-06 3.50 3.98 4.50 3.85 4.83 4.30 3.18 4.02 
Oct-06 2.20 3.80 2.33 2.59 2.67 2.36 1.00 2.43 
Nov-06 1.83 2.31 1.50 1.31 1.84 1.38 0.50 1.53 
Dec-06 1.50 1.50 1.83 0.82 1.35 1.50 0.67 1.31 
Jan-07 1.33 1.42 1.00 0.56 1.50 1.00 0.50 1.04 
Feb-07 0.84 1.38 1.50 0.67 1.35 1.15 0.32 1.03 
Mar-07 1.00 1.24 1.36 1.33 1.30 0.84 0.20 1.04 
Apr-07 0.89 1.00 0.50 0.33 0.70 0.95 0.33 0.67 
May-07 0.70 1.67 1.00 0.67 0.83 0.39 0.11 0.40 
Jun-07 2.00 1.32 1.33 2.30 1.90 1.67 0.25 1.54 
Jul-07 2.35 3.50 3.10 3.00 2.67 2.33 0.67 2.52 
Aug-07 2.83 2.80 3.52 2.67 2.80 3.00 1.00 2.66 
Sep-07 2.34 2.67 2.67 2.33 1.98 3.50 2.30 2.54 
Oct-07 1.80 1.33 3.00 1.83 1.50 3.27 1.39 2.02 
Nov-07 2.62 1.11 2.34 1.40 1.20 2.69 1.00 1.77 
Dec-07 1.35 1.00 1.33 1.00 0.67 1.85 0.14 1.04 
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Table: 4.13 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Culex quinquefasciatus of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 3.40 2.00 1.70 2.02 4.33 3.00 2.11 2.65 
Feb-06 3.50 2.38 2.33 2.83 4.38 3.60 1.00 2.86 
Mar-06 2.45 1.30 1.97 2.00 4.00 3.52 0.75 2.29 
Apr-06 0.67 1.00 1.50 1.50 3.00 2.67 1.00 1.62 
May-06 0.32 0.80 0.98 1.00 2.67 1.80 0.47 1.15 
Jun-06 2.00 4.33 3.00 1.67 4.83 3.52 0.40 2.82 
Jul-06 2.83 4.67 4.33 1.90 3.67 5.60 2.00 3.57 
Aug-06 4.32 5.31 6.50 2.00 5.90 6.00 1.33 4.49 
Sep-06 3.69 3.50 6.83 4.33 7.67 7.83 3.00 5.27 
Oct-06 2.00 2.98 7.83 3.00 3.00 8.37 1.00 4.03 
Nov-06 1.87 2.00 5.50 2.83 4.50 4.30 0.67 3.10 
Dec-06 1.60 1.10 3.94 1.00 2.40 3.00 0.54 1.94 
Jan-07 1.00 1.50 2.00 1.51 2.10 3.54 1.00 1.81 
Feb-07 1.50 1.54 3.44 1.50 3.20 4.02 1.23 2.35 
Mar-07 1.13 3.00 2.20 1.00 2.00 3.49 0.65 1.92 
Apr-07 1.30 2.30 2.49 0.90 2.40 3.00 0.90 1.90 
May-07 1.13 2.67 3.21 0.30 0.98 0.90 0.70 1.41 
Jun-07 1.83 3.00 5.00 2.00 4.67 3.50 0.97 3.00 
Jul-07 3.82 4.15 4.50 3.17 5.00 4.00 1.50 3.74 
Aug-07 5.36 6.00 5.33 4.00 4.34 4.34 2.22 4.51 
Sep-07 6.33 4.30 6.70 3.67 6.00 6.84 2.33 5.17 
Oct-07 5.70 6.31 4.00 2.00 3.84 4.32 1.67 3.98 
Nov-07 1.98 3.81 3.94 1.00 2.30 2.00 1.00 2.29 
Dec-07 1.56 1.00 2.90 0.54 2.00 1.54 0.90 1.49 
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Table: 4.14 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Culex tritaeniorhynchus of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.80 1.56 1.54 1.82 3.50 3.98 1.84 2.30 
Feb-06 2.31 1.86 2.36 2.50 4.67 4.65 1.16 2.79 
Mar-06 1.30 1.40 2.80 1.83 3.50 3.80 0.55 2.18 
Apr-06 1.16 1.00 1.84 1.20 2.98 2.17 0.64 1.57 
May-06 0.84 0.59 0.89 0.98 1.50 2.33 0.56 1.10 
Jun-06 1.98 1.83 4.32 1.50 4.00 3.98 1.24 2.70 
Jul-06 3.31 3.00 3.50 1.80 4.86 5.00 1.83 3.33 
Aug-06 4.84 3.11 5.18 3.16 5.67 8.10 2.31 4.62 
Sep-06 3.56 3.50 6.33 5.55 7.84 6.50 2.67 5.13 
Oct-06 2.54 6.00 6.17 4.83 4.00 6.80 1.70 4.58 
Nov-06 2.67 3.85 6.30 3.82 3.70 1.83 1.20 3.34 
Dec-06 1.50 4.50 4.22 1.34 5.33 2.00 0.96 2.84 
Jan-07 1.45 3.83 3.00 1.25 1.98 3.00 1.83 2.34 
Feb-07 2.17 0.96 4.32 2.83 2.00 3.65 0.68 2.37 
Mar-07 1.20 2.00 4.00 2.34 3.83 4.28 0.48 2.59 
Apr-07 0.40 1.80 3.84 1.31 3.00 2.91 1.35 2.09 
May-07 0.52 2.17 2.46 0.97 1.98 3.44 0.76 1.76 
Jun-07 1.33 3.50 4.69 1.16 4.33 4.67 0.92 2.94 
Jul-07 4.83 2.87 5.31 3.50 5.17 5.25 2.11 4.15 
Aug-07 4.80 6.33 7.67 4.67 3.83 5.74 2.67 5.10 
Sep-07 5.00 4.67 6.20 4.83 6.78 8.20 4.82 5.79 
Oct-07 5.35 5.34 4.00 2.00 5.56 4.82 2.00 4.15 
Nov-07 3.50 2.00 4.83 1.87 4.83 5.00 0.99 3.29 
Dec-07 2.83 0.64 2.20 0.98 2.67 4.10 0.85 2.04 
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Table: 4.15 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Culex univittatus of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.45 0.10 0.00 0.19 0.50 0.34 0.00 0.22 
Feb-06 0.20 0.09 0.21 0.32 0.30 0.35 0.00 0.21 
Mar-06 0.15 0.12 0.16 0.00 0.10 0.50 0.00 0.14 
Apr-06 0.20 0.04 0.13 0.05 0.10 0.40 0.19 0.10 
May-06 0.14 0.00 0.10 0.04 0.04 0.60 0.07 0.13 
Jun-06 0.59 0.67 0.54 0.33 0.50 0.64 0.08 0.48 
Jul-06 0.54 0.89 0.60 0.44 0.47 0.84 0.33 0.59 
Aug-06 1.03 0.60 1.00 0.90 0.50 0.44 0.40 0.70 
Sep-06 0.89 1.00 0.83 0.87 1.22 0.50 0.17 0.78 
Oct-06 0.87 0.39 0.67 0.80 0.67 0.35 0.12 0.55 
Nov-06 0.50 0.50 0.50 0.00 0.50 0.23 0.00 0.32 
Dec-06 0.25 0.20 0.46 0.15 0.33 0.09 0.00 0.21 
Jan-07 0.21 0.27 0.40 0.18 0.26 0.23 0.20 0.25 
Feb-07 0.33 0.11 0.27 0.10 0.29 0.00 0.07 0.17 
Mar-07 0.00 0.00 0.31 0.10 0.00 0.13 0.00 0.08 
Apr-07 0.00 0.00 0.23 0.00 0.11 0.10 0.00 0.06 
May-07 0.10 0.10 0.07 0.05 0.20 0.11 0.14 0.11 
Jun-07 0.50 0.19 0.50 0.34 0.50 0.30 0.23 0.37 
Jul-07 0.52 0.54 0.79 0.33 0.53 0.55 0.30 0.49 
Aug-07 0.43 0.74 1.00 0.50 0.70 0.67 0.75 0.68 
Sep-07 0.40 0.98 1.10 1.00 0.83 1.26 0.44 0.86 
Oct-07 0.10 0.56 1.00 0.40 0.51 0.53 0.67 0.53 
Nov-07 0.00 0.33 0.50 0.20 0.52 0.51 0.00 0.29 
Dec-07 0.09 0.00 0.47 0.11 0.30 0.25 0.19 0.20 
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Table: 4.16 Month wise outskirt larval density (LD) per litre of sample water of mosquito 
Culex vishnui of villages surveyed around Rajkot city during 2006-
07(n=24/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.84 0.32 0.19 0.15 0.67 0.95 0.50 0.52 
Feb-06 0.81 0.64 0.64 0.18 0.80 0.65 0.37 0.60 
Mar-06 0.16 0.21 0.50 0.20 1.00 0.51 0.60 0.45 
Apr-06 0.10 1.00 0.32 0.11 0.83 1.00 0.34 0.53 
May-06 0.20 0.54 0.50 0.10 0.30 1.25 0.09 0.43 
Jun-06 1.00 1.15 1.36 0.33 1.00 1.20 0.18 0.89 
Jul-06 1.54 0.67 1.51 1.30 1.07 1.50 1.30 1.26 
Aug-06 1.84 0.98 2.00 0.67 1.33 1.09 1.51 1.34 
Sep-06 2.07 2.00 1.00 1.80 2.19 1.50 1.00 1.64 
Oct-06 1.20 1.83 2.33 1.52 1.49 2.00 0.20 1.51 
Nov-06 1.00 1.00 1.20 1.20 0.52 1.30 0.14 0.91 
Dec-06 0.33 0.50 1.24 0.10 0.55 1.50 0.33 0.64 
Jan-07 0.18 0.34 1.15 0.65 0.90 1.04 0.54 0.69 
Feb-07 0.11 0.56 1.20 0.50 1.07 1.00 0.16 0.66 
Mar-07 0.09 0.33 1.05 0.67 1.00 0.62 0.12 0.55 
Apr-07 0.10 0.56 0.84 0.50 0.87 0.69 0.10 0.52 
May-07 0.15 0.50 0.89 0.30 0.33 0.67 0.11 0.42 
Jun-07 0.33 0.66 0.67 1.00 1.15 1.00 0.12 0.70 
Jul-07 1.50 0.90 1.62 1.20 1.39 1.30 0.83 1.25 
Aug-07 1.83 1.88 1.50 1.14 1.97 1.50 1.67 1.64 
Sep-07 2.13 1.71 2.66 2.00 2.00 2.00 2.49 2.14 
Oct-07 1.64 0.18 1.40 0.50 1.33 0.98 1.17 1.03 
Nov-07 0.67 0.14 1.34 0.30 0.97 0.20 0.11 0.53 
Dec-07 0.73 0.10 1.00 0.29 0.50 0.12 0.06 0.41 
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Table: 4.17 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Aedes aegypti of villages surveyed around Rajkot city during 
2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.61 0.39 0.20 0.10 0.41 0.55 0.45 0.39 
Feb-06 0.40 0.10 0.57 0.00 0.30 0.09 0.21 0.24 
Mar-06 0.10 0.00 0.00 0.08 0.02 0.00 0.24 0.06 
Apr-06 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.02 
May-06 0.00 0.00 0.00 0.10 0.28 0.00 0.00 0.05 
Jun-06 0.00 0.00 0.00 0.11 0.08 0.23 0.68 0.16 
Jul-06 1.28 0.60 0.28 0.23 0.40 0.27 0.44 0.50 
Aug-06 1.70 0.70 0.50 0.35 0.79 0.99 0.57 0.80 
Sep-06 1.87 0.90 0.98 0.80 1.52 1.27 1.24 1.22 
Oct-06 1.74 0.30 0.28 0.83 1.00 1.40 0.49 0.86 
Nov-06 1.29 0.36 0.14 0.45 0.48 0.12 0.15 0.43 
Dec-06 0.70 0.25 0.00 0.35 0.40 0.06 0.10 0.26 
Jan-07 0.10 0.19 0.00 0.34 0.00 0.00 0.08 0.10 
Feb-07 0.15 0.11 0.00 0.00 0.07 0.00 0.00 0.05 
Mar-07 0.06 0.07 0.00 0.00 0.01 0.00 0.00 0.01 
Apr-07 0.11 0.00 0.00 0.00 0.03 0.00 0.00 0.02 
May-07 0.00 0.00 0.00 0.00 0.17 0.00 0.12 0.04 
Jun-07 0.36 0.10 0.00 0.00 0.37 0.00 0.00 0.12 
Jul-07 0.58 0.44 0.07 0.07 0.66 0.08 0.24 0.31 
Aug-07 0.70 0.89 1.00 0.75 1.23 1.07 0.48 0.87 
Sep-07 1.00 1.16 0.41 0.45 0.57 0.52 0.49 0.66 
Oct-07 0.60 0.90 0.06 0.15 0.40 0.23 0.24 0.37 
Nov-07 0.40 0.30 0.00 0.10 0.23 0.07 0.15 0.18 
Dec-07 0.30 0.00 0.00 0.00 0.24 0.00 0.00 0.08 
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Table: 4.18 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Aedes vittatus of villages surveyed around Rajkot city during 
2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.30 0.00 0.00 0.00 0.00 0.00 0.06 0.05 
Feb-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Mar-06 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.01 
Apr-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
May-06 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.01 
Jun-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jul-06 0.72 0.50 0.50 0.12 0.16 0.19 0.11 0.33 
Aug-06 1.08 0.84 0.60 0.26 0.89 0.79 0.18 0.66 
Sep-06 0.82 0.98 0.73 0.45 1.03 0.80 0.36 0.74 
Oct-06 0.50 0.75 0.54 0.40 0.94 0.40 0.57 0.59 
Nov-06 0.80 0.28 0.11 0.19 0.36 0.32 0.22 0.33 
Dec-06 0.20 0.10 0.07 0.23 0.30 0.13 0.14 0.17 
Jan-07 0.15 0.10 0.06 0.09 0.20 0.12 0.00 0.11 
Feb-07 0.10 0.13 0.17 0.08 0.08 0.09 0.07 0.10 
Mar-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Apr-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
May-07 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-07 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.02 
Jul-07 0.30 0.30 0.19 0.04 0.10 0.13 0.28 0.19 
Aug-07 0.39 0.26 0.30 0.28 0.31 0.26 0.20 0.28 
Sep-07 0.60 0.69 0.31 0.46 0.68 0.44 0.68 0.55 
Oct-07 0.53 0.82 0.20 0.11 0.22 0.17 0.13 0.31 
Nov-07 0.30 0.40 0.19 0.09 0.10 0.15 0.08 0.19 
Dec-07 0.11 0.30 0.12 0.06 0.02 0.14 0.07 0.12 
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Table: 4.19 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Anopheles stephensi of villages surveyed around Rajkot city 
during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.00 0.41 0.40 0.60 0.10 0.30 0.00 0.26 
Feb-06 0.00 0.49 0.20 0.36 0.10 0.20 0.10 0.21 
Mar-06 0.10 0.30 0.20 0.30 0.26 0.31 0.20 0.24 
Apr-06 0.33 0.10 0.33 0.34 0.21 0.23 0.31 0.26 
May-06 0.00 0.00 0.20 0.40 0.10 0.26 0.00 0.14 
Jun-06 0.10 0.45 0.10 0.07 0.22 0.40 0.18 0.22 
Jul-06 0.11 0.40 0.68 0.20 0.16 0.30 0.30 0.31 
Aug-06 0.43 0.60 0.67 0.60 0.27 0.80 0.22 0.51 
Sep-06 0.66 1.25 0.88 0.81 0.81 1.30 1.26 1.00 
Oct-06 0.70 1.10 0.60 0.36 0.30 0.70 0.70 0.64 
Nov-06 0.15 0.80 0.45 0.60 0.10 0.60 0.12 0.40 
Dec-06 0.10 0.33 0.40 0.60 0.04 0.22 0.06 0.25 
Jan-07 0.17 0.31 0.39 0.58 0.10 0.21 0.32 0.30 
Feb-07 0.00 0.10 0.38 0.30 0.24 0.00 0.00 0.15 
Mar-07 0.00 0.10 0.36 0.34 0.15 0.15 0.00 0.16 
Apr-07 0.10 0.20 0.28 0.06 0.10 0.12 0.10 0.14 
May-07 0.00 0.10 0.20 0.40 0.06 0.30 0.00 0.15 
Jun-07 0.00 0.47 0.40 0.10 0.10 0.28 0.04 0.20 
Jul-07 0.30 0.53 0.52 0.16 0.39 0.60 0.30 0.40 
Aug-07 0.40 1.10 0.80 0.22 0.44 0.54 0.40 0.56 
Sep-07 0.99 1.28 0.90 0.91 0.66 0.80 1.20 0.96 
Oct-07 0.50 0.42 0.50 0.60 0.43 0.60 0.50 0.51 
Nov-07 0.09 0.30 0.48 0.60 0.10 0.60 0.13 0.33 
Dec-07 0.20 0.10 0.10 0.11 0.10 0.20 0.20 0.14 
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Table: 4.20 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Anopheles annularis of villages surveyed around Rajkot city 
during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.20 0.60 1.10 0.51 0.60 0.42 0.20 0.50 
Feb-06 0.29 0.80 0.60 0.54 0.70 0.44 0.21 0.51 
Mar-06 0.15 0.20 0.25 0.30 0.61 0.22 0.22 0.28 
Apr-06 0.14 0.16 0.41 0.20 0.40 0.14 0.29 0.25 
May-06 0.00 0.08 0.10 0.22 0.30 0.30 0.11 0.16 
Jun-06 0.20 0.30 0.00 0.00 0.50 0.40 0.20 0.23 
Jul-06 0.10 0.80 0.20 0.10 1.00 0.39 0.15 0.39 
Aug-06 0.20 0.80 0.60 0.40 1.20 0.42 0.20 0.54 
Sep-06 0.30 1.13 0.64 0.80 1.50 0.80 0.49 0.81 
Oct-06 0.80 0.90 1.10 0.36 1.20 0.81 0.80 0.85 
Nov-06 0.18 0.50 0.40 0.40 0.90 0.80 0.39 0.51 
Dec-06 0.10 0.35 0.20 0.44 0.70 0.28 0.10 0.31 
Jan-07 0.20 0.40 0.30 0.33 0.50 0.30 0.20 0.32 
Feb-07 0.00 0.30 0.44 0.48 0.41 0.00 0.07 0.24 
Mar-07 0.00 0.20 0.40 0.39 0.33 0.10 0.05 0.21 
Apr-07 0.08 0.10 0.56 0.20 0.30 0.30 0.06 0.23 
May-07 0.10 0.30 0.65 0.30 0.20 0.31 0.10 0.28 
Jun-07 0.19 0.30 0.67 0.12 0.50 0.39 0.24 0.35 
Jul-07 0.10 0.29 0.71 0.80 0.70 0.27 0.34 0.46 
Aug-07 0.60 0.90 0.60 0.98 1.20 0.39 0.60 0.75 
Sep-07 0.73 0.60 0.70 0.67 1.08 0.70 0.59 0.72 
Oct-07 0.60 0.31 0.52 0.80 0.97 0.80 0.60 0.66 
Nov-07 0.09 0.20 0.25 0.30 0.65 0.16 0.06 0.24 
Dec-07 0.10 0.14 0.15 0.00 0.40 0.11 0.08 0.13 
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Table: 4.21 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Anopheles culicifices of villages surveyed around Rajkot city 
during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.71 0.90 0.81 0.80 0.68 0.40 0.70 0.71 
Feb-06 0.20 1.10 0.60 1.00 0.90 0.33 0.20 0.62 
Mar-06 0.40 0.91 0.20 0.67 0.65 0.80 0.40 0.58 
Apr-06 0.70 0.20 0.55 0.50 0.63 0.40 0.69 0.53 
May-06 0.30 0.20 0.70 0.30 0.47 0.40 0.30 0.38 
Jun-06 0.60 0.80 0.40 0.44 0.68 0.54 0.60 0.58 
Jul-06 0.96 1.20 1.05 0.93 0.83 0.70 0.79 0.92 
Aug-06 1.16 0.92 0.99 1.20 1.10 1.20 0.96 1.08 
Sep-06 1.65 1.20 1.21 1.46 1.65 1.40 1.05 1.37 
Oct-06 1.80 2.80 1.00 0.74 1.10 1.60 1.80 1.55 
Nov-06 0.60 2.10 0.70 0.64 1.10 0.70 0.60 0.92 
Dec-06 0.50 0.68 0.20 0.80 0.64 0.10 0.50 0.49 
Jan-07 0.70 0.75 0.76 0.48 0.10 0.40 0.70 0.56 
Feb-07 0.09 0.73 0.80 0.40 0.76 0.14 0.13 0.44 
Mar-07 0.53 0.70 0.85 0.52 0.51 0.20 0.42 0.53 
Apr-07 0.20 0.40 0.40 0.70 0.65 0.67 0.20 0.46 
May-07 0.40 0.50 0.80 0.80 0.22 0.46 0.40 0.51 
Jun-07 0.50 0.29 1.20 0.30 1.10 0.90 0.50 0.68 
Jul-07 0.40 0.60 0.80 0.70 1.01 0.70 0.40 0.66 
Aug-07 0.70 1.02 1.70 1.29 1.37 0.86 0.70 1.09 
Sep-07 0.96 1.65 1.80 1.20 1.96 0.90 1.29 1.39 
Oct-07 0.70 1.03 1.03 0.80 1.36 0.70 0.70 0.90 
Nov-07 0.30 0.60 0.80 0.90 1.12 0.65 0.30 0.67 
Dec-07 0.20 0.40 0.70 0.70 0.55 0.40 0.20 0.45 
 
 
 
 
 
 
 
 
 
 
 
 81
Table: 4.22 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Anopheles subpictus of villages surveyed around Rajkot city 
during 2006-07 (n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.20 0.60 0.53 0.50 0.10 0.40 0.20 0.36 
Feb-06 0.13 0.55 0.60 0.10 0.40 0.14 0.31 0.32 
Mar-06 0.10 0.20 0.21 0.27 0.30 0.19 0.21 0.21 
Apr-06 0.13 0.00 0.60 0.20 0.36 0.00 0.26 0.22 
May-06 0.00 0.00 0.10 0.60 0.11 0.30 0.00 0.16 
Jun-06 0.20 0.30 0.00 0.05 0.34 0.21 0.20 0.18 
Jul-06 0.17 0.80 0.20 0.10 0.70 0.40 0.19 0.37 
Aug-06 0.20 0.81 0.60 0.40 0.80 0.42 0.20 0.49 
Sep-06 0.47 0.55 0.36 0.84 1.00 0.80 0.50 0.64 
Oct-06 0.81 0.90 1.10 0.38 1.20 0.83 0.86 0.85 
Nov-06 0.21 0.50 0.40 0.40 1.00 0.80 0.09 0.48 
Dec-06 0.10 0.00 0.20 0.29 0.50 0.00 0.10 0.17 
Jan-07 0.07 0.11 0.30 0.09 0.13 0.12 0.04 0.12 
Feb-07 0.00 0.30 0.35 0.10 0.15 0.00 0.00 0.13 
Mar-07 0.02 0.20 0.40 0.37 0.40 0.10 0.06 0.22 
Apr-07 0.04 0.10 0.50 0.06 0.20 0.31 0.09 0.19 
May-07 0.10 0.30 0.38 0.30 0.30 0.37 0.10 0.26 
Jun-07 0.04 0.30 0.63 0.09 0.70 0.38 0.11 0.32 
Jul-07 0.10 0.10 0.80 0.80 0.80 0.20 0.10 0.41 
Aug-07 0.60 0.43 0.50 0.47 1.00 0.26 0.36 0.52 
Sep-07 0.67 0.60 0.70 0.62 1.22 1.00 0.54 0.76 
Oct-07 0.60 0.35 0.20 0.80 0.95 0.83 0.60 0.61 
Nov-07 0.04 0.20 0.60 0.30 0.60 0.10 0.07 0.27 
Dec-07 0.10 0.10 0.10 0.00 0.40 0.10 0.10 0.13 
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Table: 4.23 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Anopheles vagus of villages surveyed around Rajkot city during 
2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.12 0.11 0.00 0.20 0.00 0.13 0.10 0.09 
Feb-06 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.01 
Mar-06 0.07 0.00 0.00 0.05 0.00 0.04 0.03 0.03 
Apr-06 0.06 0.00 0.07 0.00 0.00 0.05 0.02 0.03 
May-06 0.00 0.00 0.00 0.10 0.00 0.02 0.10 0.05 
Jun-06 0.09 0.20 0.00 0.10 0.00 0.11 0.10 0.09 
Jul-06 0.10 0.10 0.74 0.09 0.08 0.40 0.12 0.23 
Aug-06 0.11 0.10 0.06 0.60 0.08 0.10 0.13 0.17 
Sep-06 0.25 0.19 0.16 0.23 0.09 0.16 0.21 0.18 
Oct-06 0.10 0.21 0.30 0.09 0.10 0.17 0.22 0.17 
Nov-06 0.00 0.10 0.00 0.16 0.00 0.10 0.00 0.05 
Dec-06 0.12 0.00 0.10 0.00 0.00 0.00 0.11 0.04 
Jan-07 0.10 0.06 0.01 0.14 0.04 0.09 0.04 0.07 
Feb-07 0.00 0.00 0.00 0.10 0.00 0.00 0.05 0.02 
Mar-07 0.11 0.00 0.09 0.80 0.00 0.60 0.10 0.07 
Apr-07 0.00 0.00 0.00 0.02 0.01 0.06 0.06 0.02 
May-07 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.01 
Jun-07 0.10 0.08 0.10 0.00 0.00 0.10 0.10 0.07 
Jul-07 0.10 0.20 0.20 0.08 0.06 0.16 0.22 0.15 
Aug-07 0.30 0.40 0.60 0.10 0.07 0.10 0.30 0.27 
Sep-07 0.22 0.23 0.40 0.30 0.15 0.15 0.35 0.26 
Oct-07 0.10 0.00 0.00 0.10 0.00 0.10 0.10 0.06 
Nov-07 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.01 
Dec-07 0.00 0.70 0.10 0.10 0.00 0.50 0.00 0.06 
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Table: 4.24 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Armigeres obturbans of villages surveyed around Rajkot city 
during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.70 0.60 0.74 0.55 0.49 1.11 0.23 0.63 
Feb-06 0.80 0.90 0.60 0.40 0.32 1.10 0.44 0.65 
Mar-06 0.60 0.88 0.40 0.70 0.32 0.97 0.45 0.62 
Apr-06 0.90 0.60 0.30 0.60 0.30 1.06 0.19 0.56 
May-06 0.51 0.33 0.13 0.30 0.20 0.88 0.08 0.35 
Jun-06 1.30 1.10 1.40 0.70 0.80 1.45 0.27 1.00 
Jul-06 1.20 1.60 1.39 0.90 1.00 1.37 0.70 1.17 
Aug-06 1.60 2.60 1.71 1.40 1.50 2.14 0.60 1.65 
Sep-06 2.45 2.90 2.03 2.08 3.00 2.23 1.22 2.27 
Oct-06 0.37 0.59 1.10 1.60 2.00 1.70 0.27 1.09 
Nov-06 1.10 0.60 0.81 0.70 0.83 0.80 0.14 0.71 
Dec-06 1.30 0.40 0.30 0.40 0.30 0.91 0.08 0.53 
Jan-07 0.78 0.70 0.60 0.70 0.20 1.18 0.20 0.62 
Feb-07 0.60 0.20 0.90 0.50 0.39 1.26 0.60 0.64 
Mar-07 0.59 0.50 1.20 0.40 0.20 1.37 0.12 0.63 
Apr-07 0.40 0.55 0.50 0.10 0.65 1.31 0.20 0.53 
May-07 0.70 0.50 0.60 0.90 0.10 0.74 0.04 0.51 
Jun-07 0.70 0.80 0.40 0.92 0.80 1.14 0.13 0.70 
Jul-07 0.97 1.10 0.80 0.90 1.00 1.49 0.40 0.95 
Aug-07 1.09 1.20 0.98 1.42 1.50 1.92 0.60 1.24 
Sep-07 1.33 0.78 0.95 1.20 2.00 2.52 0.76 1.36 
Oct-07 0.82 1.00 0.80 0.90 1.60 1.42 0.37 0.99 
Nov-07 0.52 0.75 0.60 0.60 0.80 1.06 0.25 0.65 
Dec-07 0.70 0.40 0.70 0.80 0.70 1.00 0.30 0.66 
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Table: 4.25 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Culex quinquefasciatus of villages surveyed around Rajkot city 
during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.79 1.84 1.91 1.82 1.40 1.85 0.60 1.59 
Feb-06 1.40 2.02 2.10 1.50 1.53 1.67 1.21 1.63 
Mar-06 1.60 1.80 1.60 1.20 1.00 1.16 1.48 1.41 
Apr-06 1.40 1.81 1.20 1.02 0.84 1.84 0.86 1.27 
May-06 0.90 1.58 0.92 0.80 1.02 1.04 0.89 1.02 
Jun-06 1.35 1.81 1.31 1.86 1.67 1.80 1.60 1.63 
Jul-06 1.26 1.90 1.23 2.08 1.36 1.47 1.80 1.59 
Aug-06 1.99 1.52 1.41 2.30 2.60 1.64 1.41 1.84 
Sep-06 2.17 1.90 1.40 2.45 2.71 2.10 1.51 2.03 
Oct-06 3.10 2.89 1.90 3.62 2.50 1.70 2.18 2.56 
Nov-06 2.89 1.70 2.10 1.34 2.00 0.80 0.90 1.68 
Dec-06 0.97 0.70 0.60 0.90 1.30 0.55 0.60 0.80 
Jan-07 0.94 1.40 0.80 1.30 0.60 0.77 1.40 1.03 
Feb-07 0.80 0.90 1.27 1.80 1.40 1.45 1.50 1.30 
Mar-07 0.78 1.20 1.53 1.56 0.80 1.48 1.13 1.21 
Apr-07 1.40 1.10 1.20 1.30 1.08 1.22 1.10 1.20 
May-07 1.88 1.40 1.60 1.64 0.80 1.26 0.90 1.34 
Jun-07 1.79 2.13 0.80 2.30 1.30 1.20 1.05 1.51 
Jul-07 1.81 1.50 2.10 2.20 1.69 1.80 2.06 1.88 
Aug-07 1.82 1.80 1.60 1.73 2.87 1.70 2.50 2.00 
Sep-07 3.29 2.45 1.60 2.7 1.86 1.90 2.25 2.30 
Oct-07 2.04 2.10 1.70 2.73 1.92 1.55 1.70 1.96 
Nov-07 1.84 1.40 1.51 1.90 1.53 1.56 1.40 1.57 
Dec-07 1.65 1.30 1.10 0.90 1.20 1.40 1.60 1.31 
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Table: 4.26 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Culex tritaeniorhynchus of villages surveyed around Rajkot 
city during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.10 2.10 2.40 2.10 1.91 1.40 0.80 1.69 
Feb-06 2.08 1.16 1.71 2.40 2.16 1.90 1.23 1.81 
Mar-06 2.60 1.89 1.40 1.10 1.50 1.71 1.10 1.61 
Apr-06 2.20 2.10 0.90 0.50 1.13 1.51 0.77 1.30 
May-06 1.82 1.60 1.05 0.63 0.82 1.40 0.36 1.10 
Jun-06 2.10 1.10 2.40 1.80 1.92 1.89 1.10 1.76 
Jul-06 1.90 2.20 0.90 1.75 2.00 1.14 2.10 1.71 
Aug-06 2.40 1.10 1.25 2.10 3.28 1.63 1.30 1.87 
Sep-06 3.55 1.70 1.70 1.30 3.78 2.68 1.20 2.27 
Oct-06 2.47 3.03 1.70 4.40 4.36 3.35 2.58 3.13 
Nov-06 1.99 2.30 2.40 0.90 1.20 1.13 1.57 1.64 
Dec-06 1.80 0.90 0.70 0.80 1.00 0.54 0.50 0.89 
Jan-07 1.75 0.40 0.60 0.40 0.90 0.36 0.30 0.67 
Feb-07 1.60 1.70 0.60 1.40 0.71 0.82 1.10 1.13 
Mar-07 1.10 1.40 0.65 1.23 0.34 0.34 0.50 0.79 
Apr-07 1.93 1.40 1.80 1.32 2.50 1.40 1.20 1.65 
May-07 0.90 2.10 1.36 1.13 2.49 2.10 0.35 1.49 
Jun-07 0.90 2.30 0.90 2.60 2.77 1.43 0.50 1.63 
Jul-07 1.38 1.60 2.68 1.72 2.91 1.40 1.50 1.88 
Aug-07 2.56 2.39 2.61 2.04 3.40 1.60 2.30 2.41 
Sep-07 3.12 2.93 3.12 2.09 2.80 2.37 2.67 2.73 
Oct-07 1.38 2.60 1.20 1.62 1.62 1.37 1.80 1.66 
Nov-07 0.90 1.64 1.00 1.70 1.50 1.10 1.90 1.39 
Dec-07 0.61 0.91 1.40 1.29 2.00 1.60 1.30 1.30 
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Table: 4.27 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Culex univittatus of villages surveyed around Rajkot city 
during 2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.14 0.12 0.30 0.10 0.51 0.20 0.00 0.19 
Feb-06 0.50 0.00 0.20 0.00 0.00 0.30 0.00 0.14 
Mar-06 0.00 0.20 0.00 0.10 0.50 0.00 0.10 0.13 
Apr-06 0.48 0.10 0.00 0.20 0.44 0.10 0.00 0.19 
May-06 0.46 0.00 0.40 0.00 0.40 0.00 0.40 0.24 
Jun-06 0.47 0.10 0.60 0.10 0.20 0.20 0.10 0.25 
Jul-06 0.30 0.17 0.71 0.60 0.60 0.20 0.20 0.40 
Aug-06 0.56 0.10 0.50 0.30 0.40 0.29 0.51 0.39 
Sep-06 0.60 0.73 0.82 0.29 0.46 0.95 0.30 0.59 
Oct-06 0.70 0.09 0.20 0.70 0.20 0.10 0.10 0.28 
Nov-06 0.30 0.10 0.10 0.10 0.30 0.20 0.10 0.17 
Dec-06 0.10 0.00 0.10 0.10 0.40 0.10 0.00 0.11 
Jan-07 0.13 0.22 0.37 0.34 0.22 0.44 0.27 0.28 
Feb-07 0.21 0.20 0.14 0.20 0.30 0.30 0.10 0.21 
Mar-07 0.20 0.10 0.23 0.21 0.19 0.22 0.30 0.20 
Apr-07 0.40 0.10 0.30 0.10 0.10 0.10 0.00 0.16 
May-07 0.20 0.00 0.00 0.14 0.19 0.05 0.10 0.10 
Jun-07 0.21 0.20 0.00 0.00 0.26 0.00 0.00 0.09 
Jul-07 0.25 0.10 0.08 0.10 0.10 0.20 0.10 0.13 
Aug-07 0.31 0.36 0.19 0.20 0.24 0.40 0.40 0.30 
Sep-07 0.48 0.64 0.50 0.49 0.46 0.70 0.44 0.53 
Oct-07 0.33 0.28 0.23 0.40 0.64 0.32 0.37 0.37 
Nov-07 0.20 0.20 0.20 0.37 0.34 0.16 0.28 0.25 
Dec-07 0.04 0.17 0.00 0.24 0.12 0.10 0.12 0.11 
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Table: 4.28 Month wise larval density (LD) per litre of sample water stored in tanks for 
domestic use of mosquito Culex vishnui of villages surveyed around Rajkot city during 
2006-07(n=40/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.68 0.43 0.62 0.10 0.60 0.41 0.20 0.43 
Feb-06 0.60 0.40 0.66 0.30 0.40 0.10 0.10 0.37 
Mar-06 0.57 0.32 0.63 0.20 0.20 0.13 0.30 0.33 
Apr-06 0.40 0.30 0.68 0.10 0.20 0.40 0.15 0.32 
May-06 0.30 0.04 0.61 0.10 0.10 0.20 0.25 0.23 
Jun-06 0.41 0.40 1.02 0.40 0.60 0.42 0.40 0.52 
Jul-06 0.38 0.80 0.95 0.40 0.60 0.35 0.60 0.58 
Aug-06 1.10 0.72 0.47 0.90 0.39 0.37 0.41 0.62 
Sep-06 1.35 1.06 1.02 1.23 0.80 0.52 0.69 0.95 
Oct-06 0.90 0.06 0.80 0.90 0.80 0.10 0.10 0.52 
Nov-06 0.34 0.05 0.34 0.20 0.20 0.20 0.30 0.23 
Dec-06 0.00 0.00 0.20 0.30 0.10 0.10 0.00 0.10 
Jan-07 0.30 0.21 0.09 0.21 0.42 0.12 0.18 0.22 
Feb-07 0.15 0.10 0.30 0.30 0.33 0.40 0.40 0.28 
Mar-07 0.16 0.40 0.41 0.40 0.50 0.39 0.20 0.35 
Apr-07 0.30 0.43 0.44 0.07 0.11 0.41 0.10 0.27 
May-07 0.17 0.28 0.31 0.14 0.03 0.21 0.20 0.19 
Jun-07 0.40 0.42 0.39 0.00 0.41 0.10 0.00 0.25 
Jul-07 0.43 0.40 0.40 0.20 0.30 0.30 0.40 0.34 
Aug-07 0.69 0.52 0.70 0.32 0.80 0.50 0.60 0.59 
Sep-07 0.78 1.02 1.10 0.60 1.20 0.92 0.74 0.91 
Oct-07 0.48 0.49 0.70 0.38 0.80 0.42 0.60 0.55 
Nov-07 0.39 0.30 0.54 0.40 0.50 0.36 0.20 0.38 
Dec-07 0.40 0.20 0.60 0.10 0.40 0.50 0.30 0.36 
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Table: 4.29 Month wise adult MHD (Man hour density) of Aedes aegypti of villages 
surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.34 1.22 1.76 1.00 0.50 0.37 0.11 0.89 
Feb-06 0.90 0.80 0.89 1.03 0.00 0.20 0.00 0.55 
Mar-06 0.30 0.66 0.00 0.00 0.00 0.14 0.00 0.16 
Apr-06 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
May-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-06 0.89 1.00 1.20 2.00 1.00 0.30 2.60 1.28 
Jul-06 3.11 4.37 2.22 5.34 2.06 5.20 4.87 4.02 
Aug-06 5.35 5.89 7.58 6.67 3.56 5.30 5.00 5.62 
Sep-06 7.56 8.00 11.54 10.00 4.89 7.52 10.22 8.54 
Oct-06 6.60 7.24 7.58 9.78 5.60 8.44 3.80 7.01 
Nov-06 5.64 5.33 7.11 7.32 1.37 1.76 3.04 4.51 
Dec-06 2.67 3.40 4.00 5.33 1.00 1.46 2.67 2.93 
Jan-07 1.33 2.67 4.44 2.60 0.78 1.00 1.45 2.04 
Feb-07 0.80 0.56 2.50 2.10 1.00 0.89 1.33 1.31 
Mar-07 0.00 0.00 0.00 0.94 0.00 0.70 0.00 0.23 
Apr-07 0.00 0.00 0.00 0.74 0.00 0.10 0.00 0.12 
May-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jul-07 4.00 6.22 2.48 4.80 2.74 5.32 2.06 3.95 
Aug-07 6.00 8.00 7.56 7.20 3.11 6.22 4.62 6.10 
Sep-07 7.56 9.00 8.00 10.67 5.35 7.09 6.22 7.70 
Oct-07 11.69 10.22 12.44 10.22 6.76 8.44 3.56 9.05 
Nov-07 7.56 5.78 7.12 6.65 2.21 5.34 2.67 5.33 
Dec-07 6.22 5.27 4.00 3.11 1.67 2.74 2.00 3.57 
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Table: 4.30 Month wise adult MHD (Man hour density) of Aedes vittatus of villages 
surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.10 1.33 3.00 0.40 0.36 0.20 0.45 0.83 
Feb-06 0.00 0.40 0.70 1.95 0.72 0.44 0.85 0.73 
Mar-06 0.00 0.30 0.40 0.09 0.00 0.30 0.00 0.16 
Apr-06 0.00 0.00 0.00 0.10 0.00 0.08 0.00 0.03 
May-06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-06 0.00 0.00 0.00 0.00 0.00 0.00 0.44 0.06 
Jul-06 4.02 4.00 2.67 4.89 1.00 5.34 5.33 3.89 
Aug-06 4.00 4.64 8.44 7.00 2.40 7.11 5.36 5.57 
Sep-06 9.33 10.00 9.78 8.20 4.60 6.22 9.00 8.11 
Oct-06 7.56 4.11 6.22 9.29 3.11 5.63 3.11 5.43 
Nov-06 3.11 2.77 4.44 6.22 0.76 0.57 2.00 2.84 
Dec-06 2.00 1.20 3.11 4.43 0.00 0.47 1.60 1.83 
Jan-07 0.70 0.30 1.32 2.00 0.00 0.20 1.00 0.79 
Feb-07 0.30 0.12 1.00 1.60 0.10 0.10 0.44 0.52 
Mar-07 0.10 0.00 0.00 1.33 0.00 0.10 0.00 0.22 
Apr-07 0.00 0.00 0.00 0.89 0.00 0.05 0.00 0.13 
May-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jun-07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Jul-07 5.33 3.60 4.44 6.40 5.33 4.89 7.56 5.37 
Aug-07 5.78 6.22 8.00 7.96 4.00 5.78 4.89 6.09 
Sep-07 6.30 7.00 8.23 7.90 3.02 3.84 3.87 5.74 
Oct-07 7.11 6.20 5.28 7.25 2.64 3.56 3.56 5.08 
Nov-07 4.89 5.33 3.56 3.11 4.00 2.67 1.78 3.62 
Dec-07 3.87 4.00 1.78 1.33 0.89 2.22 0.44 2.08 
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Table: 4.31 Month wise adult MHD (Man hour density) of Anopheles stephensi of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.75 2.13 1.62 2.66 2.00 1.60 2.67 2.06 
Feb-06 1.45 2.69 3.07 2.96 2.22 1.76 2.45 2.37 
Mar-06 1.33 1.51 1.50 1.93 1.90 1.55 1.53 1.61 
Apr-06 0.86 1.00 1.93 0.89 1.14 1.69 1.05 1.23 
May-06 0.60 0.87 1.30 0.80 1.33 0.44 1.00 0.91 
Jun-06 1.00 2.20 2.22 1.78 0.89 1.78 1.33 1.60 
Jul-06 1.78 2.06 2.67 1.90 1.95 3.56 3.11 2.43 
Aug-06 2.64 4.00 2.24 2.33 2.63 2.00 2.64 2.65 
Sep-06 3.00 3.11 5.33 3.50 3.56 2.67 3.56 3.62 
Oct-06 4.00 2.67 2.67 2.60 1.78 3.11 4.00 2.97 
Nov-06 3.00 2.25 1.50 1.58 0.87 1.78 2.00 1.85 
Dec-06 2.67 1.33 0.89 0.87 1.00 1.44 1.66 1.41 
Jan-07 1.75 1.10 1.00 1.78 0.44 1.90 2.08 1.55 
Feb-07 1.34 1.78 1.30 1.31 1.33 1.34 2.36 1.54 
Mar-07 0.53 1.33 0.40 1.00 1.00 1.00 1.94 1.03 
Apr-07 0.45 1.00 1.35 0.70 0.86 0.78 1.32 0.92 
May-07 2.00 0.80 0.44 0.70 0.60 0.67 0.40 0.80 
Jun-07 1.50 1.00 2.04 1.34 0.89 1.93 1.42 1.45 
Jul-07 1.90 1.78 2.00 2.24 1.33 2.00 2.23 1.92 
Aug-07 2.25 5.33 2.60 4.89 2.22 2.63 3.00 3.35 
Sep-07 3.50 3.46 3.56 4.00 3.66 3.56 2.00 3.40 
Oct-07 2.22 2.00 3.11 2.67 2.00 3.11 3.56 2.67 
Nov-07 1.60 2.67 1.78 1.10 1.60 2.00 1.00 1.68 
Dec-07 1.10 1.90 1.33 0.87 1.44 1.80 0.90 1.33 
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Table: 4.32 Month wise adult MHD (Man hour density) of Anopheles annularis of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 2.00 2.22 1.32 1.33 1.00 2.44 1.78 1.73 
Feb-06 1.92 0.17 1.47 1.20 0.99 1.57 1.37 1.24 
Mar-06 0.89 0.09 0.71 0.50 1.18 1.00 0.74 0.73 
Apr-06 0.99 0.38 0.81 0.29 0.00 0.29 0.00 0.39 
May-06 0.80 0.41 0.47 0.36 0.16 0.42 0.20 0.41 
Jun-06 2.67 1.78 2.67 2.02 0.52 2.40 0.40 1.78 
Jul-06 3.11 2.00 3.56 2.49 1.33 2.84 2.22 2.51 
Aug-06 3.33 2.51 3.49 2.90 1.66 3.00 2.86 2.82 
Sep-06 4.44 2.65 2.67 3.27 1.33 3.56 4.15 3.15 
Oct-06 2.75 2.29 2.19 2.91 1.18 3.08 3.10 2.50 
Nov-06 2.67 1.34 1.86 2.67 0.38 2.20 2.00 1.87 
Dec-06 1.33 1.78 1.73 1.76 0.14 2.00 2.22 1.57 
Jan-07 1.82 1.33 1.33 1.80 0.40 1.70 1.69 1.44 
Feb-07 2.09 1.66 2.00 1.63 0.89 1.92 1.26 1.64 
Mar-07 2.06 0.89 1.99 1.90 0.70 1.00 1.40 1.42 
Apr-07 1.00 0.70 1.00 0.44 0.20 1.00 1.00 0.76 
May-07 0.44 0.50 0.44 0.30 0.44 0.87 0.20 0.46 
Jun-07 2.60 1.33 2.07 0.89 0.90 2.00 2.40 1.74 
Jul-07 2.52 2.67 3.00 1.00 1.00 2.67 2.37 2.17 
Aug-07 3.56 3.72 3.90 2.67 2.67 2.49 2.07 3.01 
Sep-07 3.11 3.49 4.00 3.09 3.13 3.12 3.00 3.28 
Oct-07 2.67 3.11 3.56 2.00 2.15 3.00 2.00 2.64 
Nov-07 1.78 1.74 2.67 1.33 2.22 2.67 1.80 2.03 
Dec-07 1.33 0.44 2.22 0.39 1.00 2.00 1.20 1.23 
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Table: 4.33 Month wise adult MHD (Man hour density) of Anopheles culicifices of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 5.00 4.30 5.33 4.44 5.00 4.00 6.90 5.00 
Feb-06 6.22 5.78 4.14 5.78 4.00 4.70 5.30 5.13 
Mar-06 5.31 3.00 4.44 5.29 5.32 5.33 4.89 4.81 
Apr-06 3.56 3.92 3.56 3.56 3.56 4.14 4.44 3.82 
May-06 2.00 4.67 4.00 2.00 2.67 4.00 4.89 3.46 
Jun-06 4.84 5.56 5.78 4.85 3.60 4.89 3.56 4.74 
Jul-06 3.56 6.25 4.89 6.22 4.40 6.22 6.30 5.41 
Aug-06 6.22 6.00 7.56 5.33 4.00 7.50 8.56 6.45 
Sep-06 10.80 9.78 10.30 7.78 5.13 8.00 11.09 8.98 
Oct-06 10.86 8.89 7.56 7.60 6.22 10.22 8.00 8.48 
Nov-06 8.00 4.89 4.00 4.00 3.80 8.00 7.11 5.69 
Dec-06 4.00 3.15 2.64 3.00 2.22 6.30 5.20 3.79 
Jan-07 2.30 4.00 3.56 2.30 2.63 5.10 5.30 3.60 
Feb-07 4.00 5.31 4.00 3.00 3.28 5.33 5.64 4.37 
Mar-07 3.00 3.56 3.20 2.90 2.22 3.57 5.51 3.42 
Apr-07 2.69 3.11 2.63 2.71 2.00 4.00 4.00 3.03 
May-07 3.56 2.67 2.00 3.27 3.40 3.56 3.56 3.14 
Jun-07 4.89 3.11 5.78 2.67 3.56 4.44 4.89 4.19 
Jul-07 7.80 5.78 7.87 4.00 5.04 4.89 9.33 6.39 
Aug-07 9.00 9.33 8.00 6.22 9.33 10.80 12.44 9.30 
Sep-07 8.30 8.44 7.88 9.34 8.00 9.33 11.37 8.95 
Oct-07 7.60 6.89 6.50 8.00 7.55 8.06 8.00 7.51 
Nov-07 5.33 6.22 4.89 7.00 5.20 6.22 5.38 5.74 
Dec-07 3.17 4.44 3.86 5.90 3.60 5.11 4.95 4.43 
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Table: 4.34 Month wise adult MHD (Man hour density) of Anopheles subpictus of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 10.20 9.87 8.00 12.00 10.22 10.25 11.56 10.30 
Feb-06 13.78 10.00 9.36 13.78 11.56 13.78 9.33 11.65 
Mar-06 10.67 9.78 9.00 8.44 9.00 8.44 10.22 9.37 
Apr-06 12.00 9.00 6.22 9.34 8.00 5.33 12.44 8.97 
May-06 9.56 7.56 6.67 5.78 6.22 4.20 10.33 7.47 
Jun-06 10.22 11.56 11.56 10.22 8.44 10.00 11.56 10.51 
Jul-06 11.56 10.22 12.00 13.78 4.89 16.00 16.89 12.19 
Aug-06 13.78 12.44 14.87 12.89 6.67 18.22 15.11 13.43 
Sep-06 18.22 13.78 16.44 15.11 10.70 20.44 13.69 15.48 
Oct-06 17.22 12.98 12.89 11.11 9.45 16.44 14.22 13.62 
Nov-06 9.78 12.00 10.00 9.78 8.60 12.20 11.56 10.56 
Dec-06 13.00 9.33 7.11 8.44 7.00 8.30 9.78 9.00 
Jan-07 10.67 10.67 6.22 9.00 6.00 7.00 12.89 8.92 
Feb-07 10.67 10.22 8.00 10.67 5.33 7.69 12.00 9.23 
Mar-07 12.50 11.90 7.11 9.93 5.78 6.54 12.67 9.49 
Apr-07 11.50 9.78 8.44 10.67 4.44 5.00 7.56 8.20 
May-07 8.44 7.11 6.00 6.67 3.11 4.44 6.10 5.98 
Jun-07 10.67 10.22 10.67 7.00 7.36 7.56 10.22 9.10 
Jul-07 9.00 10.67 10.67 13.78 7.56 10.22 14.67 10.94 
Aug-07 14.00 16.00 8.44 12.20 10.22 12.00 16.00 12.70 
Sep-07 16.00 14.67 11.56 12.98 12.89 20.40 17.30 15.11 
Oct-07 10.67 12.00 12.89 10.22 8.44 16.00 20.89 13.02 
Nov-07 10.22 13.78 19.11 7.11 11.56 10.67 18.45 12.98 
Dec-07 8.44 9.78 9.33 6.22 10.67 10.22 16.50 10.17 
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Table: 4.35 Month wise adult MHD (Man hour density) of Anopheles vagus of villages 
surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 0.11 0.00 0.36 0.12 0.05 0.12 0.50 0.18 
Feb-06 0.44 0.24 0.45 0.33 0.42 0.61 0.43 0.42 
Mar-06 0.10 0.00 0.20 0.37 0.00 0.52 0.23 0.20 
Apr-06 0.00 0.10 0.11 0.09 0.00 0.44 0.10 0.12 
May-06 0.00 0.00 0.00 0.00 0.30 0.43 0.07 0.11 
Jun-06 0.44 0.23 0.65 0.60 0.36 0.70 0.30 0.47 
Jul-06 1.00 0.56 1.33 0.85 1.00 0.89 1.18 0.97 
Aug-06 1.10 0.69 1.31 1.20 1.60 1.60 1.78 1.32 
Sep-06 1.75 1.64 1.78 1.56 1.78 1.90 1.30 1.68 
Oct-06 1.56 1.50 1.95 1.75 2.05 1.97 1.88 1.81 
Nov-06 0.89 0.36 0.89 0.89 1.30 0.89 1.87 1.01 
Dec-06 0.97 0.42 0.90 0.51 1.00 0.53 0.45 0.68 
Jan-07 0.55 0.57 0.62 0.65 0.80 0.60 0.60 0.63 
Feb-07 0.30 0.35 0.54 0.70 0.74 0.31 0.62 0.51 
Mar-07 0.20 0.19 0.31 0.30 0.19 0.35 0.23 0.25 
Apr-07 0.10 0.00 0.10 0.39 0.00 0.26 0.44 0.18 
May-07 0.09 0.00 0.10 0.30 0.00 0.00 0.57 0.15 
Jun-07 0.30 0.00 0.45 0.31 0.09 0.20 0.44 0.26 
Jul-07 1.75 0.47 0.60 1.33 0.44 0.32 0.89 0.83 
Aug-07 1.50 2.22 1.22 2.20 1.78 0.86 1.33 1.59 
Sep-07 2.22 1.78 1.33 1.78 1.33 1.90 1.82 1.74 
Oct-07 1.00 0.64 1.78 1.00 1.30 1.65 1.78 1.31 
Nov-07 0.60 0.31 1.06 0.80 0.44 0.89 0.90 0.72 
Dec-07 0.00 0.08 0.05 0.60 0.30 0.32 0.80 0.31 
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Table: 4.36 Month wise adult MHD (Man hour density) of Armigeres obturbans of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 3.00 2.61 1.62 1.60 3.00 2.00 0.70 2.07 
Feb-06 2.65 2.67 1.78 1.80 2.69 2.80 1.00 2.20 
Mar-06 1.60 3.56 1.74 0.90 0.79 1.36 0.50 1.49 
Apr-06 1.33 2.54 2.22 1.00 1.00 1.20 0.87 1.45 
May-06 0.75 2.35 1.48 0.80 0.90 1.80 0.60 1.24 
Jun-06 3.60 5.78 4.89 3.00 4.30 3.00 2.60 3.88 
Jul-06 4.00 6.22 7.11 4.60 6.00 5.90 4.65 5.50 
Aug-06 5.10 5.93 6.20 5.11 6.10 6.10 5.33 5.70 
Sep-06 7.00 6.22 7.93 4.00 6.27 7.90 7.60 6.70 
Oct-06 6.00 4.44 3.11 3.40 4.60 6.40 5.36 4.76 
Nov-06 3.11 3.11 2.67 3.11 2.67 3.11 4.30 3.15 
Dec-06 2.30 1.78 1.33 2.00 1.10 2.00 2.30 1.83 
Jan-07 1.11 1.08 1.23 1.00 0.94 1.50 1.45 1.19 
Feb-07 1.20 1.33 1.50 1.10 1.00 1.40 1.33 1.27 
Mar-07 2.22 2.67 1.33 1.10 1.60 1.30 1.30 1.65 
Apr-07 1.30 3.42 4.00 1.00 2.00 1.00 1.10 1.97 
May-07 1.00 4.31 1.30 0.60 0.90 0.90 0.90 1.42 
Jun-07 4.30 3.11 3.30 3.10 2.00 1.10 3.56 2.92 
Jul-07 6.20 4.89 4.44 4.10 3.50 4.00 4.10 4.46 
Aug-07 6.67 4.30 6.22 5.00 4.30 4.89 6.22 5.37 
Sep-07 5.98 5.88 7.51 5.33 5.14 5.60 8.00 6.21 
Oct-07 3.11 4.89 3.56 5.20 4.10 4.89 6.00 4.53 
Nov-07 2.67 3.00 2.30 3.00 3.56 3.56 4.00 3.15 
Dec-07 1.48 0.40 0.70 1.30 0.80 1.40 2.30 1.20 
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Table: 4.37 Month wise adult MHD (Man hour density) of Culex quinquefasciatus of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 12.33 13.78 11.56 17.33 16.85 17.31 12.44 14.80 
Feb-06 16.40 12.44 13.78 17.31 18.67 18.13 13.78 15.79 
Mar-06 12.44 16.00 17.10 14.40 18.20 17.95 12.00 15.44 
Apr-06 14.67 13.78 14.67 12.44 18.67 17.20 11.56 14.71 
May-06 13.78 12.44 12.00 14.67 17.22 14.80 9.78 13.67 
Jun-06 12.44 16.00 14.67 20.44 19.90 18.22 18.22 17.13 
Jul-06 13.80 16.44 15.32 18.22 22.80 22.67 21.90 18.74 
Aug-06 20.40 18.67 20.89 17.33 25.33 24.50 24.20 21.62 
Sep-06 22.20 24.40 21.78 22.67 24.70 25.73 28.27 24.25 
Oct-06 20.44 22.67 20.89 16.89 28.09 23.80 23.30 22.30 
Nov-06 19.20 16.80 21.33 15.56 25.50 17.60 19.80 19.40 
Dec-06 18.67 14.40 15.11 15.60 21.33 18.67 16.40 17.17 
Jan-07 16.00 12.20 16.00 16.00 19.80 19.11 13.00 16.02 
Feb-07 16.50 14.67 17.31 16.68 17.55 17.20 14.36 16.32 
Mar-07 14.20 15.80 14.80 13.78 17.80 16.00 13.00 15.05 
Apr-07 15.00 13.32 10.67 12.20 15.80 13.78 12.44 13.32 
May-07 13.80 12.00 11.50 11.56 14.50 11.80 10.40 12.22 
Jun-07 13.78 12.00 14.22 13.40 17.48 13.80 13.05 13.96 
Jul-07 18.67 24.89 21.78 25.33 20.20 16.44 21.33 21.23 
Aug-07 22.06 23.56 23.60 27.73 24.44 23.11 26.40 24.41 
Sep-07 21.33 22.20 21.78 25.80 27.20 22.40 28.20 24.13 
Oct-07 17.31 20.00 18.67 20.10 26.22 18.50 25.78 20.94 
Nov-07 10.67 16.00 16.50 17.10 20.40 18.00 16.00 16.38 
Dec-07 9.20 12.44 12.89 10.67 18.22 15.10 10.67 12.74 
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Table: 4.38 Month wise adult MHD (Man hour density) of Culex tritaeniorhynchus of 
villages surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 7.00 9.78 7.56 7.11 11.08 8.44 10.67 8.81 
Feb-06 9.96 8.80 8.44 8.06 10.69 8.60 7.40 8.85 
Mar-06 8.44 11.56 8.44 6.22 12.00 11.67 8.48 9.55 
Apr-06 9.92 10.67 9.33 7.56 12.26 11.72 8.44 9.99 
May-06 8.80 7.56 8.00 6.20 8.60 8.87 6.14 7.74 
Jun-06 8.44 10.67 10.67 11.56 15.60 12.89 8.40 11.17 
Jul-06 11.56 12.40 12.44 12.89 16.86 16.50 16.00 14.03 
Aug-06 14.52 16.00 13.78 13.78 14.91 14.22 16.89 14.87 
Sep-06 19.00 16.60 16.60 16.00 18.00 18.52 17.20 17.42 
Oct-06 14.22 16.44 13.78 11.53 18.60 13.78 17.40 15.11 
Nov-06 12.67 10.67 11.56 9.53 13.78 11.20 13.78 11.88 
Dec-06 12.08 7.56 12.00 8.87 11.31 10.80 8.80 10.20 
Jan-07 9.40 8.87 9.78 10.53 9.80 8.27 9.53 9.45 
Feb-07 9.73 9.73 11.13 9.74 10.36 9.33 10.10 10.02 
Mar-07 9.68 9.13 10.33 10.22 10.64 8.00 10.60 9.80 
Apr-07 10.40 7.20 8.44 8.44 11.00 6.67 7.56 8.53 
May-07 8.20 7.40 5.40 7.60 7.20 7.26 5.86 7.00 
Jun-07 8.00 10.00 9.00 8.30 11.00 16.00 7.66 9.99 
Jul-07 10.67 18.48 11.80 15.56 17.33 15.40 15.11 14.91 
Aug-07 14.52 16.44 13.70 18.67 16.89 17.33 18.22 16.54 
Sep-07 15.11 18.67 16.00 16.31 19.70 16.68 20.00 17.50 
Oct-07 16.40 14.20 16.44 14.07 17.06 15.80 17.20 15.88 
Nov-07 13.95 11.10 9.80 10.75 16.89 18.22 10.80 13.07 
Dec-07 9.33 10.60 6.32 9.33 10.80 12.00 8.20 9.51 
 
 
 
 
 
 
 
 
 
 
 
 
 98
Table: 4.39 Month wise adult MHD (Man hour density) of Culex univittatus of villages 
surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 1.78 1.60 1.00 0.60 2.00 1.00 2.22 1.46 
Feb-06 1.10 1.00 0.87 0.45 1.33 0.89 1.78 1.06 
Mar-06 0.30 0.60 0.70 0.30 1.45 0.87 1.00 0.75 
Apr-06 0.25 0.50 0.80 0.44 0.69 0.65 0.89 0.60 
May-06 0.20 0.44 0.44 0.30 0.61 1.02 0.44 0.49 
Jun-06 1.00 1.11 1.65 1.58 1.78 1.33 1.31 1.40 
Jul-06 2.67 4.00 2.67 1.78 2.67 2.22 3.11 2.73 
Aug-06 1.78 4.29 3.56 1.90 4.20 2.90 2.67 3.04 
Sep-06 4.00 4.21 2.67 3.11 4.45 3.11 4.43 3.71 
Oct-06 2.61 3.04 3.50 2.76 3.32 2.22 3.00 2.92 
Nov-06 1.31 2.22 1.37 2.00 2.35 1.33 2.00 1.80 
Dec-06 1.00 1.82 1.20 0.89 1.86 1.49 1.78 1.43 
Jan-07 1.00 1.30 1.00 0.95 1.33 1.00 1.00 1.08 
Feb-07 0.80 1.33 1.34 1.20 1.11 1.36 1.15 1.18 
Mar-07 0.50 0.92 0.63 0.44 0.37 0.63 0.61 0.59 
Apr-07 0.91 0.80 0.87 0.46 0.62 0.67 0.81 0.73 
May-07 0.30 0.89 1.33 0.30 0.33 0.54 0.79 0.64 
Jun-07 2.22 1.78 2.22 1.78 1.20 1.49 1.78 1.78 
Jul-07 2.00 3.56 2.38 2.00 1.15 1.90 2.22 2.17 
Aug-07 2.67 4.00 2.22 2.67 1.33 2.71 2.67 2.61 
Sep-07 3.94 3.11 3.80 3.56 2.23 3.02 3.30 3.28 
Oct-07 2.00 2.60 3.56 2.22 2.63 1.78 2.67 2.51 
Nov-07 1.60 3.11 2.00 1.60 1.74 2.40 2.00 2.06 
Dec-07 1.78 1.20 0.89 1.33 0.89 2.22 1.58 1.41 
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Table: 4.40 Month wise adult MHD (Man hour density) of Culex vishnui of villages 
surveyed around Rajkot city during 2006-07(n=9/village/month) 
 
 Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Average
Jan-06 3.11 3.56 2.11 2.13 1.80 2.50 2.67 2.55 
Feb-06 2.22 2.67 2.22 1.78 2.00 2.33 3.00 2.32 
Mar-06 1.74 3.06 1.78 1.34 1.60 2.67 1.33 1.94 
Apr-06 1.60 1.78 1.00 1.51 1.00 1.33 1.34 1.37 
May-06 1.00 1.32 0.90 0.44 0.89 1.00 1.78 1.05 
Jun-06 2.00 3.38 2.67 2.22 3.00 2.22 1.78 2.47 
Jul-06 2.60 3.11 3.56 2.13 3.11 3.22 4.89 3.23 
Aug-06 2.67 4.00 4.89 3.56 3.35 4.00 5.33 3.97 
Sep-06 5.33 4.83 5.00 5.78 5.34 4.89 6.00 5.31 
Oct-06 3.56 4.00 3.56 3.56 4.44 5.33 5.00 4.21 
Nov-06 2.86 3.18 3.00 2.89 3.56 2.30 2.40 2.88 
Dec-06 2.65 1.87 2.00 2.67 3.08 2.40 1.60 2.33 
Jan-07 2.40 1.80 1.53 2.17 2.00 2.37 1.70 2.00 
Feb-07 2.11 2.00 1.44 2.30 1.94 1.77 1.94 1.93 
Mar-07 1.78 1.33 1.64 1.70 1.80 1.78 1.33 1.63 
Apr-07 1.49 1.49 1.00 0.32 1.70 0.75 1.16 1.13 
May-07 1.32 0.80 0.80 1.34 1.69 0.47 0.28 0.96 
Jun-07 2.29 3.11 2.00 2.09 3.11 3.10 3.56 2.75 
Jul-07 3.50 4.43 3.11 3.90 4.44 3.56 3.11 3.72 
Aug-07 4.00 6.22 4.00 5.30 4.00 3.80 3.56 4.41 
Sep-07 4.34 5.00 4.89 4.00 6.22 4.80 4.89 4.88 
Oct-07 2.70 4.00 5.33 3.60 4.00 4.44 5.30 4.20 
Nov-07 2.00 4.20 3.58 3.11 3.56 3.60 2.60 3.23 
Dec-07 2.21 2.22 1.77 2.00 2.67 3.56 2.25 2.38 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1 Month wise outskirt larval density (LD) per litre of sample water of mosquito Aedes aegypti of villages surveyed around Rajkot city 
during 2006-07 (n=24/village/month). 
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Figure 4.2 Month wise outskirt larval density (LD) per litre of sample water of mosquito Aedes vittatus of villages surveyed around Rajkot city 
during 2006-07(n=24/village/month). 
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Figure4.3 Month wise outskirt larval density (LD) per litre of sample water of mosquito Anopheles stephensi of villages surveyed around Rajkot 
city during 2006-07(n=24/village/month). 
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Figure 4.4 Month wise outskirt larval density (LD) per litre of sample water of mosquito Anopheles annularis of villages surveyed around 
Rajkot city during 2006-07(n=24/village/month). 
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Figure 4.5 Month wise outskirt larval density (LD) per litre of sample water of mosquito Anopheles culicifacies of villages surveyed around 
Rajkot city during 2006-07(n=24/village/month). 
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Figure 4.6 Month wise outskirt larval density (LD) per litre of sample water of mosquito Anopheles subpictus  of villages surveyed around 
Rajkot city during 2006-07(n=24/village/month). 
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Figure 4.7 Month wise outskirt larval density (LD) per litre of sample water of mosquito Anopheles vagus of villages surveyed around Rajkot 
city during 2006-07(n=24/village/month). 
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Figure 4.8 Month wise outskirt larval density (LD) per litre of sample water of mosquito Armigeres obturbans  of villages surveyed around 
Rajkot city during 2006-07(n=24/village/month). 
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Figure 4.9 Month wise outskirt larval density (LD) per litre of sample water of mosquito Culex quinquefasciatus of villages surveyed around 
Rajkot city during 2006-07(n=24/village/month). 
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Figure 4.10 Month wise outskirt larval density (LD) per litre of sample water of mosquito Culex tritaeniorhynchus of villages surveyed around 
Rajkot city during 2006-07(n=24/village/month). 
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Figure 4.11 Month wise outskirt larval density (LD) per litre of sample water of mosquito Culex univittatus of villages surveyed around Rajkot 
city during 2006-07(n=24/village/month).  
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Figure 4.12 Month wise outskirt larval density (LD) per litre of sample water of mosquito Culex vishnui of villages surveyed around Rajkot city 
during 2006-07(n=24/village/month). 
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Figure 4.13 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Aedes aegypti of villages 
surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.14  Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Aedes vittatus of villages 
surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.15 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Anopheles stephensi  of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.16 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Anopheles annularis of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
0
1
2
D e c - 0 5 F e b - 0 6 M a r - 0 6 M a y - 0 6 J u l - 0 6 A u g - 0 6 O c t - 0 6 N o v - 0 6 J a n - 0 7 M a r - 0 7 A p r - 0 7 J u n - 0 7 A u g - 0 7 S e p - 0 7 N o v - 0 7 J a n - 0 8
M O N T H
L
D
/
L
K a n k o t M e t o d a K a l ip a t S o k h a d a
R o n a k i M a d h a p a r N a r a n k a A v e r a g e
 
 
 
 115 
 
Figure 4.17 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Anopheles culicifices of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.18 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Anopheles subpictus of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.19 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Anopheles vagus of villages 
surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.20 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Armigeres obturbans  of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.21 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Culex quinquefasciatus of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.22 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Culex tritaeniorhynchus of 
villages surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.23 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Culex univittatus of villages 
surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.24 Month wise larval density (LD) per litre of sample water stored in tanks for domestic use of mosquito Culex vishnui of villages 
surveyed around Rajkot city during 2006-07(n=40/village/month). 
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Figure 4.25 Month wise adult MHD (Man hour density) of Aedes aegypti of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.26 Month wise adult MHD (Man hour density) of Aedes vittatus of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.27 Month wise adult MHD (Man hour density) of Anopheles stephensi of villages surveyed around Rajkot city during 2006-
07(n=9/village/month).
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Figure 4.28 Month wise adult MHD (Man hour density) of Anopheles annularis of villages surveyed around Rajkot city during 2006-
07(n=9/village/month).
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Figure 4.29 Month wise adult MHD (Man hour density) of Anopheles culicifaciec of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.30 Month wise adult MHD (Man hour density) of Anopheles subpictus of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.31 Month wise adult MHD (Man hour density) of Anopheles vagus of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.32 Month wise adult MHD (Man hour density) of Armigeres obturbans of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.33 Month wise adult MHD (Man hour density) of Culex quinquefasciatus of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.34 Month wise adult MHD (Man hour density) of Culex tritaeniorhynchus of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.35 Month wise adult MHD (Man hour density) of Culex univittatus of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.36 Month wise adult MHD (Man hour density) of Culex vishnui of villages surveyed around Rajkot city during 2006-
07(n=9/village/month). 
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Figure 4.37 Month wise outskirt larval density (LD) per litre of sample water of Aedes species / Total Rainfall (cm) / Average Temp. (oC) 
recorded in the rural area around Rajkot city during 2006-07. 
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Figure 4.38 month wise outskirt larval density (LD) per litre of sample water of Anopheles species / Total Rainfall (cm) / Average Temp. (oC) 
recorded in the rural area around Rajkot city during 2006-07 
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Figure 4.39 Month wise outskirt larval density (LD) per litre of sample water of Armigeres species / Total Rainfall (cm) / Average Temp. (oC) 
recorded in the rural area around Rajkot city during 2006-07 
0
10
20
30
40
50
Jan-06 Mar-06 May-06 Jul-06 Sep-06 Nov-06 Jan-07 Mar-07 May-07 Jul-07 Sep-07 Nov-07
R
a
i
n
f
a
l
l
 
(
c
m
)
 
/
A
v
.
 
T
e
m
p
.
 
(o
C
)
0
1
2
3
4
L
D
/
L
Ar. obturbans Rainfall Temp.
 
 
 
 
 
 138 
Figure 4.40 Month wise outskirt larval density (LD) per litre of sample water of Culex species / Total Rainfall (cm) / Average Temp. (oC) 
recorded in the rural area around Rajkot city during 2006-07 
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Figure 4.41 Month wise larval density (LD) per litre of water stored in tanks for domestic use of Aedes species / Total Rainfall (cm) / Average  
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Figure 4.42 Month wise larval density (LD) per litre of water stored in tanks for domestic use of Anopheles species / Total Rainfall (cm) / 
Average Temp. (oC) found in the rural area around Rajkot city during 2006-07 
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Figure 4.43 Month wise larval density (LD) per litre of water stored in tanks for domestic use of Armigeres species / Total Rainfall (cm) / 
Average Temp. (oC) found in the rural area around Rajkot city during 2006-07 
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Figure 4.44 Month wise larval density (LD) per litre of water stored in tanks for domestic use of Culex species / Total Rainfall (cm) / Average 
Temp. (oC) recorded in the rural area around Rajkot city during 2006-07 
 
0
10
20
30
40
50
Jan-06 Mar-06 May-06 Jul-06 Sep-06 Nov-06 Jan-07 Mar-07 May-07 Jul-07 Sep-07 Nov-07
month
R
a
i
n
f
a
l
l
 
(
c
m
)
 
/
A
v
.
 
T
e
m
p
.
 
(o
C
)
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
L
D
/
L
An. stephensi An.annularis An.culicifices An.subpictus An.vagus Rainfall Temp.
 
 
 
 
 
 143 
Figure 4.45 Month wise adult MHD (Man hour density) of Aedes species / Total Rainfall (cm) / Average Temp. (oC) of in the rural area around 
Rajkot city during 2006-07. 
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Figure 4.46 Month wise adult MHD (Man hour density) of Anopheles species / Total Rainfall (cm) / Average Temp. (oC) of in the rural area 
around Rajkot city during 2006-07 
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Figure 4.47 Month wise adult MHD (Man hour density) of Armigeres species / Total Rainfall (cm) / Average Temp. (oC) of in the rural area 
around Rajkot city during 2006-07  
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Figure 4.48 Month wise adult MHD (Man hour density) of Culex species / Total Rainfall (cm) / Average Temp. (oC) of in the rural area around 
Rajkot city during 2006-07 
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Figure 4.49Average annual number Larval Denstity (LD) per liter of water sample for mosquito species recorded in the outskirt of the rural area 
of Rajkot during 2006-07 
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Figure 4.50 Average annual percent Larval Denstity (LD) per liter of water sample for mosquito species recorded in the outskirt of the rural area 
of Rajkot during 2006-07 
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Figure 4.51 Average annual number Larval Denstity (LD) per liter water stored in tanks for domestic use of mosquito species recorded in the 
rural area of Rajkot during 2006-07 
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Figure 4.52 Average annual percent Larval Denstity (LD) per liter water stored in tanks for domestic use of mosquito species recorded in the 
rural area of Rajkot during 2006-07 
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Figure 4.53 Annual average number adult MHD of mosquito species recorded in the rural area of Rajkot during 2006-07 
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Figure 4.54 Annual average percent adult MHD of mosquito species recorded in the rural area of Rajkot during 2006-07 
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CHAPTER 5 
  Social awareness based study  
 The aim of this part of the study was to assess awarenss of people in the study 
area regarding one of the mosquito borne diseases; malaria was selected for the study. A 
questionnaire based cross-sectional survey was conducted for data collection. 
Mosquitoes apart from a biting nuisance are responsible for transmitting diseases 
like malaria, filariasis, dengue, haemorrhagic fever, etc. Malaria is one of the most 
formidable and serious public health problems in western Gujarat. 0.7 to 2.7 million 
people die each year because of malaria around the world, and especially, 75% of those 
are African children (www.cdg.gov.malaria).  
  Malaria not only poses a high risk to health, but it relapses in endemic areas 
among children and adults. Outbreaks in epidemic prone areas place a burden on 
households, health services and ultimately on the economic growth of communities and 
nations. Socioeconomic conditions of the community have direct bearing on the problem 
of malaria. Ignorance and impoverished condition of people contribute in creating source 
and spread of malaria. Prevention of the disease through better knowledge and awareness 
is the appropriate way to keep disease away and remain healthy (Yadav et al., 1999). 
Illness confusion and health-seeking behaviour may interfere with the effectiveness of 
control measures. Studies pertaining to knowledge, attitude and practices showed that 
direct interaction with community plays an important role in circumventing malaria 
problem (Klein et al., 1995). 
5.1 Methods 
A cross-sectional study assessing the knowledge, attitude and preventive practices 
regarding malaria was performed among citizens of the study area (Table 5.1) during 
January-December 2008. A questionnaire in local language was used for a face-to-face 
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unpromoted interview with 252 persons of seven villages i.e. eighteen men and women 
from each village. The collected data were analysed (Table 5.3 - 5.6). 
The interview was based on a questionnaire which was divided into four sections 
viz. 1) demographics, 2) recent experience with malarial disease, 3) knowledge and 
attitudes about the disease, and 4) practices related to prevention against malarial disease.  
Knowledge score was assessed based on three essential questions: 1) mode of 
spread of malaria, 2) common symptoms of malaria, and 3) preventive measures against 
the disease. According to my criteria, for ‘‘sufficient knowledge’’, the respondent needed 
to have correct responses to all the three questions. All other combinations were termed 
‘‘insufficient knowledge’’. At the end of the interview each respondent was provided 
with a handout with information relating to malarial disease. This handout contained 
Information on the vector, its breeding sites, biting time, malaria fever, its transmission, 
symptoms, treatment and preventive measures.  
5.2 Result 
Table 5.2 describes the demographics of the study population. Total 252 
interviews were conducted including 50% males and 50% females. Among the subjects, 
majority (61.11%) belonged to the age group of 26–40 years of the respondents. 
Educational level was up primary school level (63.10%) and others were illiterate 
(22.62%). Monthly income of people ranged between Rs. 4,000–5,000. 
Data revealing the awareness of malaria transmission, its symptoms and treatment 
were shown in Table 5.3. Majority (89.29%) of the respondents had heard about malaria 
and most (86.51%) of them believed that the disease was transmissible. When asked 
about the common symptoms, fever, shaking chills and nausea was the response (40.48%) 
and (26.19%), (16.67%) respectively.  
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Data showing the extent of knowledge regarding vector breeding sites, mosquito 
bite time and preventive practices is presented in Table 5.4 About one-third (36.90%) of 
those were not cognizant of the fact that the malaria mosquito breeds in standing clean 
water. Most of the people told that the mosquito usually bites either at night (41.27%) or 
at sunset/dusk (19.84). Knowledge of preventive measures as characterized as (1) use of 
smoke to drive away mosquitoes (26.98%), (2) use of  mosquito mat, coils, liquid 
vaporizer (18.65%), and (3) use of fan (26.59%), as a most common choices for 
prevention. Regarding eradication of breeding sites of mosquitoes were majority of the 
respondents had no ideas (65.08%). 
Figure 5.1 and Table 5.5 lists the distribution of preventive practices against 
malaria. Hereby, majority of the respondents relying on, use of smoke and fan to drive 
away mosquitoes. 
Figure 5.2 and Table 5.6 showing a Source of information on various aspects of 
malaria. Television was identified as the major source of public information (40.48%), 
second was from friends/relatives (19.84% in each), newspapers, schools and other were 
considered as a source of information. 
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Table: 5.1 Details of villages survey around Rajkot city 
(As per jurisdiction of RUDA - 2007) 
No. Name  No. Houses Human population Cattle populatiom 
1 Kankot   144 1113 342 
2 Metoda  289 2018 867 
3 Kalipat  292 2240 876 
4 Sokhada  149 1257 352 
5 Ronki  24 166 76 
6 Madhapar  536 3746 265 
7  Naranka   167 1195 501               
Total - 1601 11735 3279 
  
 
 
Table: 5.2 Basic demographic features 
 
Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Total 
Village 
n % n % n % n % n % n % n % n % 
Age (years) 
15-25 3 8.33 12 33.33 5 13.89 4 11.11 9 25.00 4 11.11 6 16.67 43 17.06
26 - 40 25 69.44 18 50.00 22 61.11 21 58.33 20 55.56 25 69.44 23 63.89 154 61.11
41 - 64 7 19.44 6 16.67 8 22.22 9 25.00 7 19.44 5 13.89 4 11.11 46 18.25
65+ 1 2.78 0 0.00 1 2.78 2 5.56 0 0.00 2 5.56 3 8.33 9 3.57 
Sex 
Male 18 50.00 18 50.00 18 50.00 18 50.00 18 50.00 18 50.00 18 50.00 126 50.00
Female 18 50.00 18 50.00 18 50.00 18 50.00 18 50.00 18 50.00 18 50.00 126 50.00
Education 
Illiterate 5 13.89 7 19.44 8 22.22 12 33.33 9 25.00 7 19.44 9 25.00 57 22.62
Primary 21 58.33 18 50.00 27 75.00 17 47.22 26 72.22 24 66.67 26 72.22 159 63.10
Secondary 6 16.67 8 22.22 0 0.00 4 11.11 1 2.78 2 5.56 1 2.78 22 8.73 
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Graduate & above 4 11.11 3 8.33 1 2.78 3 8.33 0 0.00 3 8.33 0 0.00 14 5.56 
Income(Monthly income in Rupees) 
<3000 7 19.44 8 22.22 4 11.11 4 11.11 3 8.33 8 22.22 9 25.00 43 17.06
4000 - 5000 26 72.22 14 38.89 27 75.00 25 69.44 32 88.89 15 41.67 29 80.56 166 65.87
5000 - 10,000 2 5.56 10 27.78 5 13.89 3 8.33 1 2.78 9 25.00 1 2.78 31 12.30
10,000 -15,000 1 2.78 3 8.33 0 0.00 2 5.56 0 0.00 1 2.78 4 11.11 11 4.37 
>15,000 0 0.00 1 2.78 0 0.00 1 2.78 0 0.00 3 8.33 2 5.56 7 2.78 
 
Table: 5.3 Awareness on malaria spread, symptom and treatment 
Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Total 
Village             
n % n % n % n % n % n % n % n % 
Awareness of malaria 
Yes 35 97.22 28 77.78 34 94.44 35 97.22 28 77.78 32 88.89 33 91.67 225 89.29
No 1 2.78 8 22.22 2 5.56 1 2.78 8 22.22 4 11.11 3 8.33 27 10.71
Is malaria transmissible?  
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Yes 28 77.78 34 94.44 33 91.67 31 86.11 26 72.22 32 88.89 34 94.44 218 86.51
No 8 22.22 2 5.56 3 8.33 5 13.89 10 27.78 4 11.11 2 5.56 34 13.49
Mode of spread 
Mosquito bite 15 41.67 14 38.89 14 38.89 21 58.33 16 44.44 17 47.22 25 69.44 122 48.41
Fly bite 5 13.89 2 5.56 0 0.00 1 2.78 0 0.00 3 8.33 1 2.78 12 4.76 
Dirty drinking water 4 11.11 9 25.00 6 16.67 8 22.22 8 22.22 0 0.00 5 13.89 40 15.87
unhygienic food 5 13.89 5 13.89 2 5.56 2 5.56 7 19.44 2 5.56 3 8.33 26 10.32
No idea 7 19.44 6 16.67 14 38.89 4 11.11 5 13.89 14 38.89 2 5.56 52 20.63
Common symptoms 
Fever 21 58.33 10 27.78 11 30.56 1 2.78 10 27.78 22 61.11 27 75.00 102 40.48
Nausea  7 19.44 12 33.33 9 25.00 5 13.89 5 13.89 2 5.56 2 5.56 42 16.67
Headache  2 5.56 1 2.78 2 5.56 3 8.33 2 5.56 0 0.00 0 0.00 10 3.97 
Body aches 1 2.78 0 0.00 3 8.33 3 8.33 0 0.00 3 8.33 3 8.33 13 5.16 
Vomiting 0 0.00 1 2.78 0 0.00 0 0.00 1 2.78 0 0.00 0 0.00 2 0.79 
Shivering 4 11.11 10 27.78 8 22.22 24 66.67 14 38.89 5 13.89 1 2.78 66 26.19
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No idea 1 2.78 2 5.56 3 8.33 0 0.00 4 11.11 4 11.11 3 8.33 17 6.75 
Name of vector 
Female Anopheles 2 5.56 3 8.33 0 0.00 1 2.78 3 8.33 1 2.78 1 2.78 11 4.37 
Male Anopheles 0 0.00 2 5.56 5 13.89 5 13.89 2 5.56 5 13.89 5 13.89 24 9.52 
Culex 1 2.78 1 2.78 3 8.33 3 8.33 4 11.11 3 8.33 2 5.56 17 6.75 
Aedes mosquito 0 0.00 3 8.33 0 0.00 4 11.11 0 0.00 3 8.33 0 0.00 10 3.97 
No idea 33 91.67 27 75.00 28 77.78 23 63.89 27 75.00 24 66.67 28 77.78 190 75.40
Medicines against malaria 
Chloroquine 4 11.11 3 8.33 7 19.44 4 11.11 5 13.89 4 11.11 3 8.33 30 11.90
Quinine 0 0.00 2 5.56 2 5.56 0 0.00 3 8.33 0 0.00 0 0.00 7 2.78 
Other 0 0.00 5 13.89 0 0.00 0 0.00 6 16.67 3 8.33 4 11.11 18 7.14 
No idea  32 88.89 26 72.22 27 75.00 32 88.89 22 61.11 29 80.56 29 80.56 197 78.17
malaria is a/an 
Ordinary disease 21 58.33 7 19.44 4 11.11 4 11.11 19 52.78 20 55.56 9 25.00 84 33.33
A deadly disease 3 8.33 16 44.44 30 83.33 31 86.11 11 30.56 11 30.56 23 63.89 125 49.60
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No idea 12 33.33 13 36.11 2 5.56 1 2.78 6 16.67 5 13.89 4 11.11 43 17.06
 
 
Table: 5.4 knowledge of vector characteristics and preventive measures 
Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Total 
Village               
n % n % n % n % n % n % n % n % 
Common breeding site  
Running dirty water 0 0.00 7 19.44 11 30.56 11 30.56 10 27.78 27 75.00 27 75.00 93 36.90 
Garbage/Trash 11 30.56 6 16.67 12 33.33 8 22.22 5 13.89 2 5.56 2 5.56 46 18.25 
Standing clean water 1 2.78 4 11.11 2 5.56 6 16.67 3 8.33 0 0.00 0 0.00 16 6.35 
Standing dirty water 17 47.22 5 13.89 3 8.33 4 11.11 14 38.89 3 8.33 3 8.33 49 19.44 
Running Clean water 3 8.33 3 8.33 2 5.56 0 0.00 1 2.78 0 0.00 0 0.00 9 3.57 
Plants/vegetation 2 5.56 5 13.89 1 2.78 4 11.11 2 5.56 0 0.00 1 2.78 15 5.95 
No idea 2 5.56 6 16.67 5 13.89 3 8.33 4 11.11 4 11.11 3 8.33 27 10.71 
Most frequent mosquito bite time 
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Sunset/dusk 6 16.67 8 22.22 9 25.00 11 30.56 3 8.33 5 13.89 8 22.22 50 19.84 
Sunrise/dawn 2 5.56 5 13.89 4 11.11 6 16.67 7 19.44 7 19.44 9 25.00 40 15.87 
Morning 3 8.33 1 2.78 8 22.22 0 0.00 6 16.67 6 16.67 2 5.56 26 10.32 
Night 21 58.33 17 47.22 11 30.56 16 44.44 15 41.67 14 38.89 10 27.78 104 41.27 
Noon 2 5.56 1 2.78 3 8.33 0 0.00 1 2.78 1 2.78 2 5.56 10 3.97 
No idea 2 5.56 4 11.11 1 2.78 3 8.33 4 11.11 3 8.33 5 13.89 22 8.73 
Knowledge of preventive measures 
Use of smoke to drive away 
mosquitoes  11 30.56 9 25.00 8 22.22 12 33.33 10 27.78 11 30.56 7 19.44 68 26.98 
Mosquito mat, coils, liquid 
vaporizer 4 11.11 8 22.22 6 16.67 7 19.44 5 13.89 8 22.22 9 25.00 47 18.65 
Mosquito spray 4 11.11 1 2.78 7 19.44 0 0.00 3 8.33 0 0.00 2 5.56 17 6.75 
Use of fan 9 25.00 10 27.78 11 30.56 8 22.22 7 19.44 14 38.89 8 22.22 67 26.59 
Covering of body with clothes 3 8.33 1 2.78 2 5.56 2 5.56 4 11.11 3 8.33 3 8.33 18 7.14 
Mosquito net 3 8.33 4 11.11 1 2.78 0 0.00 1 2.78 0 0.00 3 8.33 12 4.76 
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Cleaning house 0 0.00 2 5.56 0 0.00 4 11.11 5 13.89 0 0.00 2 5.56 13 5.16 
No idea 2 5.56 1 2.78 1 2.78 3 8.33 1 2.78 0 0.00 2 5.56 10 3.97 
Eradication o f breeding site of mosquito 
Prevent water stagnation 6 16.67 8 22.22 4 11.11 1 2.78 2 5.56 1 2.78 8 22.22 30 11.90 
Covering containers 7 19.44 4 11.11 2 5.56 0 0.00 2 5.56 1 2.78 4 11.11 20 7.94 
Changing water in storage tanks 8 22.22 7 19.44 3 8.33 3 8.33 1 2.78 3 8.33 7 19.44 32 12.70 
Others 4 11.11 1 2.78 0 0.00 0 0.00 0 0.00 0 0.00 1 2.78 6 2.38 
No idea 11 30.56 16 44.44 27 75.00 32 88.89 31 86.11 31 86.11 16 44.44 164 65.08 
 
 
Table: 5.5 Common preventive practices against malaria 
Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Total 
Village               
n % n % n % n % n % n % n % n % 
Preventive Practices 
Use of smoke to drive away mosquitoes 9 25.00 11 30.56 10 27.78 7 19.44 6 16.67 10 27.78 11 30.56 64 25.40 
Mosquito mat, coils, liquid vaporizer 6 16.67 4 11.11 5 13.89 9 25.00 3 8.33 8 22.22 4 11.11 39 15.48 
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Mosquito spray 2 5.56 0 0.00 3 8.33 0 0.00 1 2.78 1 2.78 2 5.56 9 3.57 
Use of fan 11 30.56 14 38.89 9 25.00 8 22.22 15 41.67 10 27.78 13 36.11 80 31.75 
Covering of body with clothes 3 8.33 3 8.33 1 2.78 2 5.56 0 0.00 1 2.78 3 8.33 13 5.16 
Mosquito net 1 2.78 1 2.78 0 0.00 1 2.78 0 0.00 0 0.00 0 0.00 3 1.19 
Cleaning house 1 2.78 0 0.00 3 8.33 1 2.78 3 8.33 2 5.56 0 0.00 10 3.97 
Prevent water stagnation 0 0.00 1 2.78 1 2.78 3 8.33 2 5.56 1 2.78 0 0.00 8 3.17 
Covering containers 2 5.56 0 0.00 1 2.78 0 0.00 4 11.11 1 2.78 1 2.78 9 3.57 
Changing water in storage tanks 0 0.00 1 2.78 0 0.00 2 5.56 0 0.00 2 5.56 1 2.78 6 2.38 
Others 1 2.78 0 0.00 1 2.78 3 8.33 1 2.78 0 0.00 1 2.78 7 2.78 
No idea 0 0.00 1 2.78 2 5.56 0 0.00 1 2.78 0 0.00 0 0.00 4 1.59 
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 Figure 5.1 Common preventive practices against malaria 
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Table: 5.6 Sources of information on various aspects of malaria fever 
Kankot Metoda Kalipat Sokhada Ronaki Madhapar Naranka Total 
Village               
n % n % n % n % n % n % n % n % 
Knowledge source 
Health professional 4 11.10 2 5.56 6 16.67 3 8.33 5 13.89 3 8.33 1 2.78 24 9.52 
Newspaper  6 16.70 3 8.33 4 11.11 7 19.44 2 5.56 5 13.89 3 8.33 30 11.90 
Magazine  1 2.80 1 2.78 1 2.78 0 0.00 1 2.78 0 0.00 0 0.00 4 1.59 
TV 11 30.60 17 47.22 16 44.44 13 36.11 15 41.67 14 38.89 16 44.44 102 40.48 
Advertisement /Banners 5 13.90 3 8.33 1 2.78 3 8.33 2 5.56 1 2.78 4 11.11 19 7.54 
Schools/Colleges/Universities 2 5.60 2 5.56 3 8.33 1 2.78 0 0.00 2 5.56 1 2.78 11 4.37 
Relatives/Friends/Family 6 16.70 7 19.44 4 11.11 8 22.22 8 22.22 9 25.00 8 22.22 50 19.84 
Internet 1 2.80 1 2.78 0 0.00 0 0.00 0 0.00 1 2.78 1 2.78 3 1.19 
other 0 0.00 0 0.00 1 2.78 2 5.56 3 8.33 1 2.78 2 5.56 9 3.57 
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Figure 5.2 Sources of information on various aspects of malaria fever 
 
 
 5.3 Discussion 
Analysis of the data shows lack of knowledge regarding mosquito and mosquito 
borne diseases. Similar observations were recorded by (Collins et al., 1997) illiteracy 
level was high among respondents, which leads to lack of awareness.  The respondents 
were found to have knowledge that malaria is a mosquito borne disease but they had 
misconception about malarial vector and its breeding sites. Awareness regarding malarial 
vector and breeding preferences should be created to control the vector breeding. 
Majority of respondents had no idea about malarial vector and commonly available 
medicines in the market. A few respondents had suffered with malaria in past and showed 
knowledge about medicines. The majority respondents were depended on use of smoke to 
drive away mosquitoes; mosquito mat, coils, liquid vaporizer and fan were also used to 
drive away mosquitoe. 
 Use of personal or household protection methods are indicators of socio-
economic status which in itself has been reported as an important factor associated with 
malaria (Singh et al., 1998), because low or moderate income reduces the facilities in 
house for protection against mosquito. While estimating the impact of media in 
generating awareness, it was observed that television, friends/relatives and newspaper are 
the most potential media to cater information about malarial awareness. Thus, it is 
suggestive that these media should be utilized to generate mass awareness in 
communities. 
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CHAPTER 6 
Discussion   
   During present study, survey of domestic and outskirt breeding sites reveled that 
study area provides an ideal breeding ground for mosquito population.i, e. river area, 
canals, poor drainage system, cattle shed and all types of open water storage vessels. 
Water storage has become routine practice through out the year and various types of 
water storage vessels are being used for extensive water storage. When these water 
storage vessels are left partially covered or uncovered, works as a breeding ground for the 
mosquitoes. It was observed that people show least care and poor attention towards 
covering their tanks and keeping it clean.  It was noticed during survey that it is a 
common structural phenomenon in the houses to construct water storage tanks under stair 
case area, at ground level. Due to such type of structure, sunlight penetration is low, in 
such conditions, controlled kind of environment is provided to mosquitoes to breed in 
them. Concrete tanks are also constructed at overhead and underground levels. Majority 
of this tanks are found properly tight covered which provides fewer opportunities to 
mosquitoes to breed.  
Barrels and small vessels supplementary option for water storage was recorded. 
Ae.aegypti, Ae. vittatus and An.stephensi were considerably recorded breeding in such 
vessels (Table: 4.1). It was observed that majority of barrels were kept uncovered and 
least consideration was given by the people towards maintaining the barrels.  
Outskirt water collection sites ditches, raipools, river bed area, chekdam and canal 
were recorded the main source for water (Table: 4.1 to 4.2).  It was observed during 
collection from such sites that mosquito larvae were found on peripheral regions having 
vegetation. The aquatic vegetation in larval habitats may also affect the abundance of 
mosquito larvae by providing shelter and protection (Rajni et al., 1996). During present 
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study An.subpictus, An.culicifascies and Cx.quinquefasciatus were found breeding in such 
habitats, in which An.culicifascies was the dominant breeder (Table: 4.1).   
Ditches and pools created near riverside in study areas were found filled with rain 
and sewage water mixture. After survey of different pools it was noticed that freshly 
formed pools are the breeding ground of An.subpictus. It was also noticed that water in 
such pools was quite turbid. It was noticed in pools where breeding of An.culicifascies 
and Cx.quinquefasciatus was recorded, good amount of vegetation and less turbidity were 
recorded. Pools, filled with either sewage water or mixture of fresh and sewage water 
larvae of Cx.tritaeniorhynchus and Cx.vishnui were recorded breeding (Table: 4.2). 
During monsoon breeding of mosquitoes was observed mainly in permanent or 
semi permanent ditches. In this type of ditches filled with fresh water, are preferred by 
An.subpictus, An.culicifascies and Cx.quinquefasciatus. It was observed during collection 
that some visited ditches were formed as a collection site of sewage water Such ditches 
are the preferential site for breeding of Cx.tritaeniorhynchus, Cx.vishnui and 
Ar.obturbans (Table: 4.1 to 4.2).   
  All the visited drainages were found filled with highly organic water of sewage. 
The water seems to be either standing in the drains or overflowing. These sites were 
found as breeding factory of mosquitoes. Cx.tritaeniorhynchus, Cx.vishnui and 
Ar.obturbans are breeding in drainages, in which Ar.obturbans is the dominant breeder. It 
was observed while collection those enormous larvae of this species were found from 
such locations where water is highly condensed with organic matter (Table: 4.2).    
Two types of basic different dwellings are observed where mosquitoes are found 
resting (a) houses (b) cattle sheds. According to the mosquito distribution and density 
houses can be further classified in to concrete houses, clay houses and huts. These types 
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of houses are found either individual (Human dwellings) or with cattle sheds (Mixed 
dwellings) (Table: 4.3 to 4.4).    
Structure of any dwelling is an important role providing shelter to adult 
mosquitoes. Number of shelter places may increase or decrease with the type of the 
dwellings. Concrete houses vary a lot in their size, shape and structure in the study site. 
The structure of these houses is such that it provides opportunities for mosquitoes to rest 
and clay houses are generally made up of different materials like clay plates (locally 
called as ‘Nalia’), cement or metal sheets and other raw materials. Walls and surface are 
generally plastered with special mixture made up of crushed dry grass, cow dung, soil and 
water (locally called as ‘Gar lipan’). Sanitation areas are absent in some houses and if 
present, cleanliness and hygienic levels are not maintained. More numbers of cattle sheds 
are also found in such houses. Thus vast opportunities are generated for the mosquitoes to 
rest.  
  Huts are made up of raw materials. Roofs of the huts are made up mainly dry 
grass. Walls are made up of dry stems of trees, which are generally covered with cloth 
made up of coconut dry rays (locally called as ‘Kantan’). Sanitation and hygienic 
conditions are poor. If domestic cattle and cattle sheds are present in huts than it becomes 
a prime target of the mosquitoes for resting.        
Cattle sheds are generally open type with roofs and mainly found inside houses. 
Roofs of cattle sheds are generally made up of different materials like wood, cement or 
metal sheets, clay plates and dry grass and are supported by pillar. Such type of dwellings 
provides opportunities to the mosquitoes for resting. 
There was recorded a similarity and definite pattern of resting preferences of 
different mosquito species. Resting preference of Anopheline species viz. An.stephensi, 
An.subpictus and An.culicifascies, was collected different types of mixed dwellings, 
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especially clay houses than other different types of human dwellings. An.stephensi is 
exclusively domestic breeder while An.subpictus and An.culicifascies is versatile breeder. 
Thus resting preference, biting preference (humans and domestic cattle) and breeding 
preferences in close proximity attracts these mosquito species more towards mixed 
dwellings (Table: 4.3).    In genus Culex all the species viz. Cx.quinquefasciatus, 
Cx.tritaeniorhynchus and Cx.vishnui prefers to rest in any type of dwelling which 
provides preferable conditions (Table: 4.4). They are almost equally distributed among all 
types of dwellings. The most possible reason behind that is these species are basically 
outskirt breeder. Thus biting and resting preferences becomes more important. Aedes 
species viz. Ae.aegypti and Ae.vittatus prefers human dwellings. These species of 
Ae.aegypti are exclusively domestic breeder. The species of genus Armigeres viz. 
Ar.obturbans is also found in any type of dwellings, almost equally distributed among all 
types of different habitats (Table: 4.4). 
Climate variability and the breeding of mosquitoes are considered one of the 
important environmental contributors for disease transmission (Pemola and Jauhari, 
2006). Temperature over 400C or lower than 00C are limiting factors that have lethal 
effects on the mosquito adults and the survival rates (Alicia, 2000). In Saurashtra semi 
arid type of climate with three distinct seasons i.e. summer, winter and monsoon.  
Adult density of Ae.aegypti, Ae.vittatus (Fig. 4.45), An. stephensi, An. annularis, 
An.culicifacies, An. subpictus, An. vagus, (Fig. 4.46), Ar. obturbans (Fig. 4.47), Cx. 
quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui (Fig. 4.48) 
compared with total rainfall and average temperature reveled that during monsoon in 
August and September were recorded highest. 
Post monsoon period is i.e. September-October most favourable for all the 
mosquito species. During this period rain became scarsed average temperature gradual 
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decline (Fig. 4.45). Adult density of Ae.aegypti, Ae.vittatus (Fig. 4.45), An. stephensi, An. 
annularis, An.culicifacies, An. subpictus, An. vagus (Fig. 4.46), Ar. obturbans, Cx. 
quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui (Fig. 4.48) was 
recorded highest and in this period recorded plenty of breeding sites and suport 
environmental conditions for the mosquito to breed and sustain.  
During winter season (December and January) level of atmospheric temperature 
decreases and no rainfall. Majority of temporary breeding sites dries out and low level of 
temperature effects adult mosquito survival which leads to decrease in adult density of 
mosquitoes. December and January During this period Adult density of Ae.aegypti, 
Ae.vittatus (Fig. 4.45), An. stephensi, An. annularis, An.culicifacies, An. subpictus, An. 
vagus, (Fig. 4.46), Ar. obturbans, Cx. quinquefasciatus, Cx. tritaeniorhynchus, 
Cx.univittatus and Cx. vishnui (Fig. 4.48) was recorded decline. The activity of the insect 
diminishes abruptly below 150C until inhibition under daily means of 120C, temperature 
lower than 180C hampers oviposition in mosquito (Alicia et al., 2000).  
During summer in increase temperature becomes unfavorable to mosquitoes. 
Temperature over 400C or lower than 00C are limiting factor that have lethal effect on 
mosquito adults and survival rates (Alicia et al., 2000). During April average tmperature 
was recorded 340C and Adult density of Ae.aegypti, Ae.vittatus (Fig. 4.45), An. stephensi, 
An. annularis, An.culicifacies, An. subpictus, An. vagus, (Fig. 4.46), Ar. obturbans, Cx. 
quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui (Fig. 4.48) was 
recorded lowest. Thus increase in temperature must have affected mosquitoes. 
Outskirt breeding habitats are affected more than domestic breeding habitat 
because water level is maintained and new water is added frequently in majority of 
domestic breeding habitats of mosquitoes. High temperature also affects mosquito 
survival and longitivity. When the numbers of adult mosquitoes or life span decreases, 
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less number of larvae are produced, this again affects adult population. Thus during 
summer time decline in larval and adult population of all the mosquito species was 
recorded (Fig. 4.37 to 4.40).      
Domestic breeder species like An.stephensi, larvae are protected until the habitat 
is disturbed. Even though larval population decreases during summer time because the 
effect of atmospheric temperature happens on survival of adult population of said species. 
Thus when the survival ratio of adult of this species decreases, decline in larval 
population is observed. Ae.aegypti and Ae.vittatus are also domestic breeders but the 
effect of high level of temperature is different. These mosquito species mainly breeds in 
small vessels filled with fresh rain water and during summer time habitats dry out. Thus 
due to distraction of habitats, larval population of Ae.aegypti and Ae.vittatus decreases, 
that affects adult population. (Fig. 4.41 to 4.44).   
Decrease in number of breeding habitat due to rise in atmospheric and water 
temperature and have shown its deep effect on domestic breeder mosquitoes like 
An.subpictus, An.culicifascies, Cx.quinquefasciatus, Cx.tritaeniorhynchus, Cx.vishnui and 
Ar.obturbans (Fig. 4.41 to 4.44).  Due to increase in atmospheric temperature small water 
bodies like ditches filled with fresh rain water dries out, Water level decreases in pools 
and ponds. Adult mosquitoes are also affected with high level of temperature. Due to 
variation in breeding habitats and adult survival, adult and larval population declines 
gradually during summer time (Fig. 4.41 to 4.44).   
Rain fall (monsoon season) is another atmospheric factor which is responsible for 
mosquito survival. Mosquito density is highly associated with the level of rain fall. 
Increase and decrease in rain fall shows both constructive and destructive effects. Rainfall 
plays an important role in malaria epidemiology because water not only provides the 
medium for the aquatic stages of the mosquito’s life but also increases the relative 
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humidity and thereby the longevity of the adult mosquitoes (Pemola and Jauhari, 2006). 
During this season atmospheric conditions are favorable for the mosquito species. Rains 
may prove beneficial to mosquito breeding if it is moderate, but may destroy breeding 
sites and flush out the mosquito larvae when it is excessive.  During pre monsoon time 
low or moderate amount of rainfall occurs with intervals. At this time creation of outskirt 
breeding habitat occurs, that helps mosquitoes to breed and density increases. During mid 
monsoon time level of rain fall is high with limited intervals. Thus flushing out of 
breeding habitat occurs. Eggs and larvae are washed out with flushing rain water. Post 
monsoon period is ideal time for mosquito density. During this period rain fall is low or 
scarsed. Scarsed rain fall moderate level of atmospheric temperature creates ideal 
conditions for the mosquito to breed and sustain.  
Density of larval and adult mosquitoes in any particular area is dependent upon 
the number of breeding ground as well as resting habitat. Higher number more the density 
of mosquitoes and vise a versa. High human population density for example, provides 
additional blood meal opportunities, as well as additional breeding habitat (Joseph et al., 
2004).  
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CHAPTER 6 
Discussion   
   During present study, survey of domestic and outskirt breeding sites reveled that 
study area provides an ideal breeding ground for mosquito population.i, e. river area, 
canals, poor drainage system, cattle shed and all types of open water storage vessels. 
Water storage has become routine practice through out the year and various types of 
water storage vessels are being used for extensive water storage. When these water 
storage vessels are left partially covered or uncovered, works as a breeding ground for the 
mosquitoes. It was observed that people show least care and poor attention towards 
covering their tanks and keeping it clean.  It was noticed during survey that it is a 
common structural phenomenon in the houses to construct water storage tanks under stair 
case area, at ground level. Due to such type of structure, sunlight penetration is low, in 
such conditions, controlled kind of environment is provided to mosquitoes to breed in 
them. Concrete tanks are also constructed at overhead and underground levels. Majority 
of this tanks are found properly tight covered which provides fewer opportunities to 
mosquitoes to breed.  
Barrels and small vessels supplementary option for water storage was recorded. 
Ae.aegypti, Ae. vittatus and An.stephensi were considerably recorded breeding in such 
vessels (Table: 4.1). It was observed that majority of barrels were kept uncovered and 
least consideration was given by the people towards maintaining the barrels.  
Outskirt water collection sites ditches, raipools, river bed area, chekdam and canal 
were recorded the main source for water (Table: 4.1 to 4.2).  It was observed during 
collection from such sites that mosquito larvae were found on peripheral regions having 
vegetation. The aquatic vegetation in larval habitats may also affect the abundance of 
mosquito larvae by providing shelter and protection (Rajni et al., 1996). During present 
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study An.subpictus, An.culicifascies and Cx.quinquefasciatus were found breeding in such 
habitats, in which An.culicifascies was the dominant breeder (Table: 4.1).   
Ditches and pools created near riverside in study areas were found filled with rain 
and sewage water mixture. After survey of different pools it was noticed that freshly 
formed pools are the breeding ground of An.subpictus. It was also noticed that water in 
such pools was quite turbid. It was noticed in pools where breeding of An.culicifascies 
and Cx.quinquefasciatus was recorded, good amount of vegetation and less turbidity were 
recorded. Pools, filled with either sewage water or mixture of fresh and sewage water 
larvae of Cx.tritaeniorhynchus and Cx.vishnui were recorded breeding (Table: 4.2). 
During monsoon breeding of mosquitoes was observed mainly in permanent or 
semi permanent ditches. In this type of ditches filled with fresh water, are preferred by 
An.subpictus, An.culicifascies and Cx.quinquefasciatus. It was observed during collection 
that some visited ditches were formed as a collection site of sewage water Such ditches 
are the preferential site for breeding of Cx.tritaeniorhynchus, Cx.vishnui and 
Ar.obturbans (Table: 4.1 to 4.2).   
  All the visited drainages were found filled with highly organic water of sewage. 
The water seems to be either standing in the drains or overflowing. These sites were 
found as breeding factory of mosquitoes. Cx.tritaeniorhynchus, Cx.vishnui and 
Ar.obturbans are breeding in drainages, in which Ar.obturbans is the dominant breeder. It 
was observed while collection those enormous larvae of this species were found from 
such locations where water is highly condensed with organic matter (Table: 4.2).    
Two types of basic different dwellings are observed where mosquitoes are found 
resting (a) houses (b) cattle sheds. According to the mosquito distribution and density 
houses can be further classified in to concrete houses, clay houses and huts. These types 
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of houses are found either individual (Human dwellings) or with cattle sheds (Mixed 
dwellings) (Table: 4.3 to 4.4).    
Structure of any dwelling is an important role providing shelter to adult 
mosquitoes. Number of shelter places may increase or decrease with the type of the 
dwellings. Concrete houses vary a lot in their size, shape and structure in the study site. 
The structure of these houses is such that it provides opportunities for mosquitoes to rest 
and clay houses are generally made up of different materials like clay plates (locally 
called as ‘Nalia’), cement or metal sheets and other raw materials. Walls and surface are 
generally plastered with special mixture made up of crushed dry grass, cow dung, soil and 
water (locally called as ‘Gar lipan’). Sanitation areas are absent in some houses and if 
present, cleanliness and hygienic levels are not maintained. More numbers of cattle sheds 
are also found in such houses. Thus vast opportunities are generated for the mosquitoes to 
rest.  
  Huts are made up of raw materials. Roofs of the huts are made up mainly dry 
grass. Walls are made up of dry stems of trees, which are generally covered with cloth 
made up of coconut dry rays (locally called as ‘Kantan’). Sanitation and hygienic 
conditions are poor. If domestic cattle and cattle sheds are present in huts than it becomes 
a prime target of the mosquitoes for resting.        
Cattle sheds are generally open type with roofs and mainly found inside houses. 
Roofs of cattle sheds are generally made up of different materials like wood, cement or 
metal sheets, clay plates and dry grass and are supported by pillar. Such type of dwellings 
provides opportunities to the mosquitoes for resting. 
There was recorded a similarity and definite pattern of resting preferences of 
different mosquito species. Resting preference of Anopheline species viz. An.stephensi, 
An.subpictus and An.culicifascies, was collected different types of mixed dwellings, 
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especially clay houses than other different types of human dwellings. An.stephensi is 
exclusively domestic breeder while An.subpictus and An.culicifascies is versatile breeder. 
Thus resting preference, biting preference (humans and domestic cattle) and breeding 
preferences in close proximity attracts these mosquito species more towards mixed 
dwellings (Table: 4.3).    In genus Culex all the species viz. Cx.quinquefasciatus, 
Cx.tritaeniorhynchus and Cx.vishnui prefers to rest in any type of dwelling which 
provides preferable conditions (Table: 4.4). They are almost equally distributed among all 
types of dwellings. The most possible reason behind that is these species are basically 
outskirt breeder. Thus biting and resting preferences becomes more important. Aedes 
species viz. Ae.aegypti and Ae.vittatus prefers human dwellings. These species of 
Ae.aegypti are exclusively domestic breeder. The species of genus Armigeres viz. 
Ar.obturbans is also found in any type of dwellings, almost equally distributed among all 
types of different habitats (Table: 4.4). 
Climate variability and the breeding of mosquitoes are considered one of the 
important environmental contributors for disease transmission (Pemola and Jauhari, 
2006). Temperature over 400C or lower than 00C are limiting factors that have lethal 
effects on the mosquito adults and the survival rates (Alicia, 2000). In Saurashtra semi 
arid type of climate with three distinct seasons i.e. summer, winter and monsoon.  
Adult density of Ae.aegypti, Ae.vittatus (Fig. 4.45), An. stephensi, An. annularis, 
An.culicifacies, An. subpictus, An. vagus, (Fig. 4.46), Ar. obturbans (Fig. 4.47), Cx. 
quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui (Fig. 4.48) 
compared with total rainfall and average temperature reveled that during monsoon in 
August and September were recorded highest. 
Post monsoon period is i.e. September-October most favourable for all the 
mosquito species. During this period rain became scarsed average temperature gradual 
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decline (Fig. 4.45). Adult density of Ae.aegypti, Ae.vittatus (Fig. 4.45), An. stephensi, An. 
annularis, An.culicifacies, An. subpictus, An. vagus (Fig. 4.46), Ar. obturbans, Cx. 
quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui (Fig. 4.48) was 
recorded highest and in this period recorded plenty of breeding sites and suport 
environmental conditions for the mosquito to breed and sustain.  
During winter season (December and January) level of atmospheric temperature 
decreases and no rainfall. Majority of temporary breeding sites dries out and low level of 
temperature effects adult mosquito survival which leads to decrease in adult density of 
mosquitoes. December and January During this period Adult density of Ae.aegypti, 
Ae.vittatus (Fig. 4.45), An. stephensi, An. annularis, An.culicifacies, An. subpictus, An. 
vagus, (Fig. 4.46), Ar. obturbans, Cx. quinquefasciatus, Cx. tritaeniorhynchus, 
Cx.univittatus and Cx. vishnui (Fig. 4.48) was recorded decline. The activity of the insect 
diminishes abruptly below 150C until inhibition under daily means of 120C, temperature 
lower than 180C hampers oviposition in mosquito (Alicia et al., 2000).  
During summer in increase temperature becomes unfavorable to mosquitoes. 
Temperature over 400C or lower than 00C are limiting factor that have lethal effect on 
mosquito adults and survival rates (Alicia et al., 2000). During April average tmperature 
was recorded 340C and Adult density of Ae.aegypti, Ae.vittatus (Fig. 4.45), An. stephensi, 
An. annularis, An.culicifacies, An. subpictus, An. vagus, (Fig. 4.46), Ar. obturbans, Cx. 
quinquefasciatus, Cx. tritaeniorhynchus, Cx.univittatus and Cx. vishnui (Fig. 4.48) was 
recorded lowest. Thus increase in temperature must have affected mosquitoes. 
Outskirt breeding habitats are affected more than domestic breeding habitat 
because water level is maintained and new water is added frequently in majority of 
domestic breeding habitats of mosquitoes. High temperature also affects mosquito 
survival and longitivity. When the numbers of adult mosquitoes or life span decreases, 
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less number of larvae are produced, this again affects adult population. Thus during 
summer time decline in larval and adult population of all the mosquito species was 
recorded (Fig. 4.37 to 4.40).      
Domestic breeder species like An.stephensi, larvae are protected until the habitat 
is disturbed. Even though larval population decreases during summer time because the 
effect of atmospheric temperature happens on survival of adult population of said species. 
Thus when the survival ratio of adult of this species decreases, decline in larval 
population is observed. Ae.aegypti and Ae.vittatus are also domestic breeders but the 
effect of high level of temperature is different. These mosquito species mainly breeds in 
small vessels filled with fresh rain water and during summer time habitats dry out. Thus 
due to distraction of habitats, larval population of Ae.aegypti and Ae.vittatus decreases, 
that affects adult population. (Fig. 4.41 to 4.44).   
Decrease in number of breeding habitat due to rise in atmospheric and water 
temperature and have shown its deep effect on domestic breeder mosquitoes like 
An.subpictus, An.culicifascies, Cx.quinquefasciatus, Cx.tritaeniorhynchus, Cx.vishnui and 
Ar.obturbans (Fig. 4.41 to 4.44).  Due to increase in atmospheric temperature small water 
bodies like ditches filled with fresh rain water dries out, Water level decreases in pools 
and ponds. Adult mosquitoes are also affected with high level of temperature. Due to 
variation in breeding habitats and adult survival, adult and larval population declines 
gradually during summer time (Fig. 4.41 to 4.44).   
Rain fall (monsoon season) is another atmospheric factor which is responsible for 
mosquito survival. Mosquito density is highly associated with the level of rain fall. 
Increase and decrease in rain fall shows both constructive and destructive effects. Rainfall 
plays an important role in malaria epidemiology because water not only provides the 
medium for the aquatic stages of the mosquito’s life but also increases the relative 
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humidity and thereby the longevity of the adult mosquitoes (Pemola and Jauhari, 2006). 
During this season atmospheric conditions are favorable for the mosquito species. Rains 
may prove beneficial to mosquito breeding if it is moderate, but may destroy breeding 
sites and flush out the mosquito larvae when it is excessive.  During pre monsoon time 
low or moderate amount of rainfall occurs with intervals. At this time creation of outskirt 
breeding habitat occurs, that helps mosquitoes to breed and density increases. During mid 
monsoon time level of rain fall is high with limited intervals. Thus flushing out of 
breeding habitat occurs. Eggs and larvae are washed out with flushing rain water. Post 
monsoon period is ideal time for mosquito density. During this period rain fall is low or 
scarsed. Scarsed rain fall moderate level of atmospheric temperature creates ideal 
conditions for the mosquito to breed and sustain.  
Density of larval and adult mosquitoes in any particular area is dependent upon 
the number of breeding ground as well as resting habitat. Higher number more the density 
of mosquitoes and vise a versa. High human population density for example, provides 
additional blood meal opportunities, as well as additional breeding habitat (Joseph et al., 
2004).  
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CHAPTER 7 
CONCLUSION 
Mosquitoes apart from a biting nuisance are responsible for transmitting 
diseases like malaria, filaria, dengue, haemorrhagic fever, etc. and create serious 
public health problems which are burden on households, health services and 
ultimately on the economic growth of communities and nations, as a barrier in the 
development of the country.  
During 2006-07, in the study areas were recorded plenty of breeding and 
resting sites of mosquito (Table: 4.1-4.2). Larval as well as adult species of 
mosquitoes viz. Ae. Aegypti and Ae. vittatus of genus-Aedes, An. stephensi, An. 
subpictus, An. annularis and An. culicifacies of genus-Anopheles, Cx. 
quinquefasciatus, Cx.univittatus, Cx. tritaeniorhynchus and Cx. vishnui of genus-
Culex, and Ar. obturbans of genus-Armigeres were successfully breeding and resting 
recorded in study area. Among all mosquito species density of Cx. quinquefasciatus 
was very high than any other mosquito species (Fig. 4.51and 4.53).  
Density of mosquito is unstable which are mainly associated with seasonal 
changes in the atmospheric temperature, excessive rainfall and availability of 
breeding sites and favorable resting. Such types of conditions were recorded in the 
study area (Fig. 4.45 - 4.48). 
 The responsibility accept the local people keeping clean mosquito breeding 
ground lies on the shoulder of the residents with the help of local residents, NGO’s, 
local institutions and voluntary organizations and an integrated strategy for improve 
the water logging conditions and eradication of mosquitoes. A key challenge is to 
translate this efficacy into operational effectiveness through large-scale community 
based programmed (Michael et al., 2006).  
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 During 2008, social awareness based study was conducted to assess awareness 
of people in the study area regarding one of the mosquito borne diseases; malaria was 
selected for the study.  
 Analysis of the data (Chapter-5) shows lack of knowledge mosquito and 
mosquito borne diseases and illiteracy level was high which leads to lack of 
awareness and respondents to have knowledge that malaria is a mosquito borne 
disease but they had misconception about malarial vector and its breeding sites.  
During study, estimating the impact of media in generating awareness 
(Chapter-5), it was observed that television, friends/relatives and newspaper are the 
most potential media to cater information about malarial awareness. Thus, it is 
suggestive that these media should be utilized to generate mass awareness in 
communities. 
It is fact that most of aquatic breeding habitats of mosquito are human made 
that’s why must be increased awareness for proper reduces mosquito breeding ground 
at all levels. Such type of action could be reduced of mosquito populations by active 
targeting action in specific area.  
Socioeconomic conditions of the community have direct bearing on the 
spreading of diseases can not be denied. Adequate health care and sanitation, may 
affect the current geographic distribution and human incidence of many diseases more 
significantly than climate (Marianne and Jonathan, 2001).  
Awareness and education regarding mosquito borne diseases through various 
programmed should be carried out. Prevention of the disease through better 
knowledge and awareness is the appropriate way to keep disease away and remain 
healthy (Yadav et al., 1999) 
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 People should be guided for the available facilities for the detection of various 
mosquito borne diseases and eradication of mosquitoes. The success in implementing 
preventive interventions amongst people is likely to be determined in part by 
awareness of malaria and the strategies available to prevent it and to maximize the 
potential for health impact. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 179
SUMMARY 
Mosquitoes are surviving on earth since millions of years. They are the 
important carriers of various diseases like malaria, dengue, filaria, Japanese 
encephalitis, west nile virus and chikun gunia. These diseases are challenge for the 
developed and developing countries. Knowledge about mosquitoes and their role in 
spreading diseases is known since hundreds of years. Sir Patrick Manson, Sir Ronald 
Ross, Calos and Sir Walter Reed recognized mosquitoes as carriers of protozoan, 
viruses and other pathogenic organisms. In India 58 species of Anopheles have been 
reported. Two species viz. An. stephensi and An. culicifacies are well known vector of 
malaria in urban and rural area respectively.  
Filaria has been recognized as one of the major public health problems in 
India. Fifty nine species of mosquitoes are vectors of the filaria. Among them most 
important vector is Cx. quinquefasciatus. Dengue is one of the oldest mosquitos borne 
disease in India. Ae. aegypti and Ae. albopictus are two well known vectors of dengue 
in India. Japanese encephalitis (JE) is prevalent in India since mid fifties. Cx. vishnui 
and Cx. tritaeniorhynchus are the most important vectors of JE in India. Chikun 
guniya is a viral borne disease. It is spread by Ae. albopictus (Asian Tiger Mosquito).  
Insecticides and larvicides are important weapons developed by men to fight 
against adult and larval mosquitoes. After development of applied chemistry many 
simple and complex synthetic insecticides have developed. These Insecticides and 
larvicides are formulated as dust, powder or liquid, which effects in different ways on 
different parts of insects. The stepping stone in the era of modern synthetic 
insecticides development was the discovery of DDT (Dichloro-diphenyl-
trichlorethane) by Paul miller in 1939. Now mosquitoes are becoming resistant to it.  
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The development of botanical insecticides is also important in the terms of controlling 
chemical pollution and as new alternative.  
Socioeconomic conditions of a community have direct bearing on the problem 
of diseases. Ignorance and impoverished conditions of people contribute in creation of 
source and spread of malaria and other mosquito borne diseases and also hinder 
disease control strategies. Major part of rural population is poor in disease assessment, 
attitudes towards healthy life style and knowledge of malaria control strategy. In 
Saurashtra every year hundreds of the people suffer from mosquito borne diseases. 
Efforts are being put by government to control mosquito population and disease 
spreading. In addition to that government is also conduct awareness programmes 
through media, despite diseases are not under controlled. 
It is apparent from the foregoing account that the geographical and ecological 
profile combined with socio-economic status of a region permits proliferation of a 
vector population and consequent health hazard issues. Quantitative and qualitative 
entomological information is required to assess the feasibility of any mosquito control 
programme. Environmental factors also influence the adaptations by change 
(adjustments) which are accompanied by biological and behavioural changes. Every 
year hundreds of people suffer from mosquito borne diseases. Malaria, Dengue and 
most recent Chikun guniya are the disease found in Saurashtra, in which Malaria is 
more prevalent than any other disease. Disease spreading and vector population 
control have come up as biggest challenge to the local government body. Lots of 
efforts in terms of disease and vector control are being taken by local government 
body and private non government organizations.  
Despite of all above mentioned efforts mosquitoes are still sustaining and 
spreading diseases successfully. During the rainy season more breeding grounds for 
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mosquitoes are created. Almost every household, especially from the low-income and 
slum areas are found to be suffering from frequent bouts of mosquito borne diseases. 
These diseases have become an important public health problem. There is a need for 
detailed local studies. The basic aim of present study is to generate perfect baseline 
data about mosquitoes in the rural areas and understand bionomics of mosquito 
species. 
 The main objective was the study of larval and adult species in the study area. 
The next objective is to assess the borne diseases. 
Mosquito bionomics, in this study included survey of mosquito breeding sites, 
resting sites and density of larval and adult mosquito in any type of habitat from seven 
villages in study area. For this larvae and mosquitoes were collected by standard 
methods. Larval density and adult densities were calculated by standard formulas. 
Mosquitoes were identified using standard keys. Monthly and village wise data are 
obtained. Data of adult density are than compared with major environmental factors 
like temperature, and rainfall.  
It was reveled after data analysis that mosquitoes and mosquitogenic 
conditions are throughout the rural areas. Different mosquito species have different 
preferences of breeding and resting (Table: 4.1 to 4.4). These preferences are 
dependent upon the availability of breeding site, feeding host and perfect environment 
for resting. Mosquito species density is varies according to seasonal changes which 
are the changes in the atmospheric temperature, and rainfall. It was observed that 
increase in temperature gives adverce effect on the mosquitoes. Post monsoon season 
time is ideal for the mosquitoes to breed and sustain. 
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Social awareness based study 
The aim of this part of the study was to assess the level of awareness regarding 
malaria, its spread, prevention, and the vector and health consciousness among 
population of villages. 
A cross-sectional study assessing the knowledge, attitude and practices 
regarding malaria was performed among the citizens of the study area (Table: 1) 
during January-December 2008. A Gujarati questionnaire was used and 252 persons 
of seven villages interviewed i.e. eighteen men and women were from each village. 
The collected data were analyzed (Table No. 5.1 - 5.6). 
Table 5.2 describes the demographics of the study population. Among the 
subjects, Majority (61.11%) belonged to the age group of 26–40 years. Considerable 
majority of respondents educational based were from primary school level (63.10%) 
and others were illiterate (22.62%).  
Data revealing the awareness of malaria transmission, its symptoms and 
treatment were shown in Table 5.3. Majority (89.29%) of the respondents had heard 
about malaria and most (86.51%) of them believed that the disease was transmissible. 
When asked about the common symptoms, fever was the most consistent response 
(40.48%) and 26.19%, 16.67% respectively shivering and nausea. 
Data showing the extent of knowledge regarding vector breeding sites, 
mosquito bite time and preventive practices is presented in Table 5.4. About one-third 
(36.90%) of those interrogated were not cognizant of the fact that the malaria 
mosquito breeds in standing clean water. Most of the people told that the mosquito 
usually bites either at night (41.27%) or at sunset/dusk (19.84%). Knowledge of 
preventive measures were majority characterized into following (1) Use of smoke to 
drive away mosquitoes (26.98%), (2) Mosquito mat, coils, liquid vaporizer (18.65%), 
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and (3) Use of fan (26.59%), as a most common choices for prevention. Regarding 
preventive practices regarding eradication of breeding sites of mosquitoes were 
majority of the respondents no ideas (65.08%). 
Figure 5.1 and Table 5 lists the distribution of preventive practices against 
malaria. Here, majority of the respondents relying on Use of smoke (25.40%), and 
Fan to drive away mosquitoes (31.75%). 
Figure 5.2 and Table 6 showing a Source of information on various aspects of 
malaria. Television was identified as the major source of public information 
(40.48%), second was Friends/relatives (19.84% each), Newspapers, schools and 
other were considered as a source of information 
This is showing high level of lacking proper knowledge regarding mosquito 
and mosquito borne diseases. Similar observations were recorded by (Collins et al., 
1997) illiteracy level was high among respondents, which leads to lack of awareness.  
The respondents were found to have knowledge that malaria is a mosquito borne 
disease but they had misconception about malarial vector and its breeding sites. 
Awareness regarding malarial vector and breeding preferences should be created to 
control the vector breeding. Majority of respondents had no idea about malarial vector 
and commonly available medicines in the market. A few respondents had suffered 
with malaria in past and showed knowledge about medicines. The respondents were 
majority depended on Use of smoke, away mosquitoes, Mosquito mat, coils, liquid 
vaporizer, and Use of fan to drive away mosquitoes. Use of personal or household 
protection methods are indicators of socio-economic status which in itself has been 
reported as an important factor associated with malaria (Singh et al., 1998), because 
low or moderate income reduce the facilities in house for protection against mosquito. 
While estimating the impact of media in generating awareness, it was observed that 
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television, Friends/relatives and newspaper are the most potential media as 
information about malarial awareness. Thus, it is suggestive that these Medias should 
be utilized to generate mass awareness in communities. 
The impact of socio-economic conditions can not be denied in spreading of 
diseases. Education regarding mosquito borne diseases through various campaigns 
should be carried out. People should be guided for the available facilities for the 
detection of various mosquito borne diseases. 
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